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A- TRES-HAUT ET 


Treſ-puiſſant Prince, Monſt- 
eur , Gaſton de France, 
Frereunique da Roy , Duc | 
d' Anjou, &c. 


Monſeigneur, 
WER)  elque temps apres mon 
J arrivee en ceſte ville, ay- 
ant fait voir Þ Inſtrus 
= mert, dont r ecxplique 
WARE les ntilitez, en [+ linret , 
& diſcourn de quel.ques uns deſes #- 
ſages, g appr is de p/nſienrs , gue |; P on 
trawarlloit ſur ce ſuiet, que le labour en 
ſerroit bien recueilly : (ela ( pour vous 
dire la verite) ms 4 enhardy d' en di- 
re quelque choſe, & (lny faiſant voir te 
jour ) me targuer de voſtre amtherite ; 
A 4 V aus 


Vous me pardonerez toutesfors, fli' ay ent 
cefte hardieſſe de Iuy donner du credit, 
* *' CO de la recommendation de ce cofte Ia, 

comme*i ay eula volunte de teſmoigner | 
combien ie ſuis, 


Monſeigneur, 


Yoſtre treſ-humble 
& treſ-obeyſſant 


ſervitcur | 


EDM WINGATE. 


, 
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 $955454$559546955545: 
To the High and Mighty 


Prince Monſieur , Gaſton of 
France, the Kings onely 
Brother, Duke of 
Anjou,&c. 


My Lord, 


£1 Oc long after my arrival 
Nag N ; by this City, having d1- 

& WG vulged the Infirumenc 
ASE, (whoſe uſes I explain 3a 
GEENE> this little Treatiſe) and 
diſconrſed of ſome of the convenien- 
ces thereof, I was given to under- 
ſtand by divers, that 1fpains were be- 
ſtowed upon that ſubjeR, the labour 
therein taken might obtain good re- 
ception : This (to fay truh) hath gi- 
ven me encouragement thereof ts ſay 
A 5 {ore- 


ſomewhat, and (having cauſed ir to 
fee the light) to ſhelcer ic noder your. 
protection: Nevertheleſſe ycu ſhall 
pardon me, for that by preſuming to 
procure unto it from thence credit 
& recommendation I have expreſſed 


a willivgneſſe to teltifie, how much 
I am, 


My Lord, 


Tour moſt humble and 
moſt obeaient 


SErVAnt, 


EDM: WINnGaATE, 


An 
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An extradt of the Priviledge 
of Lewes the XIII. Late 
King of France, 


(SES the Kings favour and 
5 Z prividedee, Edmund 
Fs ©)! Wingate ( an Emezliſh 
SPSS Gentleman ) 7s permit- 
ted to print,or cauſe to be printed,to 
ſell, and diſtribute, certaine Tables 
called, The Logarithmericall 
Tables, the Conſtru&ion & uſe 
of the ſame ; Alſo, The conſtru- 
ion, deſcription, and ule of the 
Rule of Proportion,which isfra- 
med by means of the faid Ta- 
bles; And reſtraint is made to all 
Printers, Book-ſellers , and others. 
to print , or canſe to be printed the 


ſaid Tables, &c. without the good 
will 


- 


will and conſent of the ſaid Edm: 
Wingate, or of thoſe unto whom 
he ſhall zrant his right , upon pain | 
to forfeit nnto us five hundred 
pounds Parifis , and the Copies 
which fhall be found, as is more 
fully contained and declared in the | 
Letters of the ſaid Privileage. | 

| 

| 


ES. _ 


Gives at Paris the 4. day of No- 
vember, 1624. And of our reign 
the 15. 


By the King in his Counſel, | 


Signed HARDY. 


The 
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PREFACE TO THIS 
Tranſlation. 


Mongſt the many rare eff. ts pro» 
duced by the noble invention of 
Logarithwes,the projection of 
the Knle of Proportion is not 

the leaſt, which being firſt diſcovered by 
that Learned and Induftrious Artiſt Edm: 
Gunter (late Profeſſor of Aſtronomy in 
Greſham Colledge, London , deceaſed ) 
was by me (in Anz9 16:4, ) tranſported 
into France, and there communicated to 
moſt of the chiefeſt Mathematicians then 
reſiding tn Pars, who apprehending the 
great benefit that might accrew thereby, 
importuned me to exprefle the uſe there. 
ef in the French tongue ; which being 
performed accordingly, I was adviſed by 
M* 4llearme (the Kings chicte Ingenier) 
eo 


The Preface, 
to dedicate my book to Mozfrewr, the 
then Kings onely brother , now Duke of 
Orleans : Nevyertheleſſe this Work(as it 
was there publiſhed ).comming forth as 
an Abortive, {the publiſhing thereof be. 
ing ſomewhat haſtned, by reaſon an Ad- 
vocate of D;joz in Burgundy began to 
print ſome uſes thereof, which I hadin a 
friendly way communicated unto him ) 
I thought ir not: worthy to ſee the lighe 
here in Eng/azd, eſpecially in regard M* 
Gunter himſelf had learnedly explaincd 
the uſe thereof in a far larger Vohume : 
Howbeit having now oflate{(by reaſon of 
the preſent troubles ) had too much let- 
ſure from my other employments and 
calling , to look back to thoſe ſtudies, 
wherewith in my yonger time I uſed ro 
buſie my ſelf; And having alſo upon that 
occaſion bethought my ſelf , how divers 
neceſſary additions mught be fitly inſerted 
into that Work , and many inconyenien- 
ecs in the uſe of that /»ſtrament , which 
before did uſually incumber the Practiti- 
oner, might be removed; i haveadven- 
tured to let this Tranſlation appear ; In 
which you ſhall find expreſſed, as ſuccin- 


Aly and plainly as I could, the uſe of thar 
Rule 
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Rule in the form as you find it annexed to 
this Book; Not that I would confine any 
man to uſe ſuch a form and no other, but 
becauſe the operations are thereupon 
underſtood and performed more perſpi- 
cuouſly and plainly, then ( as1 conceive ) - 
they would be, if the lines were thereup- 
on otherwiſe deſcribed; Howbeit the 
uſethereof being in this form once gain- 
ed , the Practitioner may then uſe that 
way of deſcribing it, which ſorts beſt 
with his own humor, 

Having thus acquainted you with the oc. 
caſion of publiſhing thisTreatiſe,leſtI may 
now expoſe it toprejudice , give me leave 
to premiſe theſe few advertiſements fol- 
lowing : Firſt, therefore,it is deſired, that 
he, who intends to reade this book with 
profit, ſhould have a proper Gen and 
Phanfie for the Mathematiqnes, not en- 
ly ready to conceive ZAfathematicall no- 
tions; but likewiſe able ro wreſtle with 
them , and apt to take pleaſure inthem : 
For, De quolibet ligno non fit Merenrins, 
Again, it is expected he ſhould be afore- 
hand furniſhed with competent know- 
ledge in thoſe Sciences, viz. 1.1n Ar:th. 
xerique he ought to be acquainted =_ 

the 
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the nature of numbers , whole and bro- 
ken, abſolute and relative ; with Nume- 
ration, Addition, Subtraction, Multiple 
cation, Diviſion, the Rule of three, dire 
& inverſe; with the nature & cxtra tion 
of Roots, ſquare and cube; And with the 
right uſe of Logarihmes: 2, InGeometry, 
to be verſtinthe doctrine of Triangles , 
plain and ſphericall,and (in ſome compe- 
tent meafure )to know their nature, toge- 
ther with the way and reafon of their di- 
menſion ; As alſo the dimenſion of other 
Geometrical figures : 3. In Aſtronomy, 
Dialling, and Geography, to underitand 
that the Problemes which concern them, 
are reſolved by the particular applicati- 
on of the doctrine of ſphericall Triangles 
to thoſe {eyerall ſciences: 4. In Nawvi- 

atioa,to be indifferently wel read inſuch 
Authors as have explained that Arr, and 
to be able therein alſs to make ule of the 
doQrine of Triangles : With the know- 
ledge of thefe things ( 1 ſay ) andthe like 
he ought to be ( in fome reaſonable ſort ) 
ſupplied, that intends to make a right and 
compleat uſe of this Treatiſe : For, none 
(1 preſume.) willexpeR to find an intire 
body of the MMatheratiquesinthis _ 
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bulk, which is onely intended for an E- 
chiridionor Manuell of ſuch Mathemari- 
call Rules and Analogies, as may moſt 
properly ſerve fur the reſolution of Pro- 
blemes , which. may be wrought upon 
this /nſtrument : Andtherefore 1 wholly 
referre the Keader for demonſtrations 
and larger explanations of the matters in 
this book contained, to the further ſcru- 
tay of other Authors; Not doubting but 
that (upon due peruſall hereof ) he will 
findas much inſerted, as ſhall be thought 
necefſary to diſcover the manifold and 
exquiſite uſe of the ſame /»/trument. But 
here 1 would not be miſtaken, as if 1 did 
totally exclude all others, who are not 
prepared with ſuch an univerſall know- 
ledge in the Mathematiques, from ha- 
ving any capacity ar all of underſtanding 
this book; For, if he beonly in part ac- 
quainted with ſome of the abovementio- 
ned Learning, he may be able to make ufe 
of this Juſtrument according to that de- 
gree of knowledge which he hath there. 
in; Forcxample, it ke onely know /1u- 
tiplication and Diviſion , this Treatiſe 
will inſtru him how to zu/riply and dz. 
vide upon the Ryle, and ſo in like _ 
the 
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the reft: Howbeit (as I ſaid before) if he 
intend to have an intire underſtanding of 
the uſes of this F»/frament,he mult be al- 
ſo furniſhed with an intire knowledge of 
all the Afarhematrquesz; becauſe it is 
ſubſervient to every branch of thoſe (ci- 
ences : And then the conyeniency there- 
of will have ſach latitude, that it will 
not be confined to thoſe uſes only promi- 
ſed in the Title of this Book, bur likewiſe 
(by the variety of Rules and Examples 
therein fonnd ) may be readily and fitly 
applied to other Arts and Profc flions not 
there remembred ; As namely, in Forti- 
fication, the Ingenier may here be taught 
how to find the ſides of his Po/ygomcall * 
figures, the L1nes of fortification accor- 
divg to the Rules of that Art, the quanti- 
ty of Trenches and Ramparts,how to or- 
derand eftimate the labour and work of 

Pioners, and the like: The Syregor al- 

ſo may here furniſh himſelf with divers 

expeditious diſpatches, for the taking of 

diſtances, the ſumming np of Plots, being 

firſt divided into triangles, the diſtribut1- 

on of Fields or Lordſhips to ſeyerall per- 

ſons, the cutting off any part of a triavgle 

or plot according to any quantity pro- 

| pounded, 
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ponnded, &c. The like may be faid of 
AMufique, Architeilure the Perſpettives, 
Gunnery, &c, The Goldſmith alſo, and 
Mint- Maſter may here Jearn how to te- 
per their Allegations : The Aferchant 
and Tradeſman, how to reſolve queſti- 
ons of Partnerſhip, and to caſt up the va- 
Jue of their commodities : The Juſtice of 
Peaceand High Conſtable,how to rate a 
Town , Hundred , or County, &c. All 
which and much more muſt be wholly 
teft to the diſcretion of thoſe , that will 
take the pains to underſtand the uſe ofthe 
faid 7»/trument ; which ( | perſwademy 
ſelf) no man (afﬀfeQing the Mathema- 
tiques ) will think much to undergoe, 
conſidering the benefit he may reap ther- 
by, and the delight he may take therein ; 
For, by help thereof, and of a pair of 
Compaſles, onely fix Inches long,he may 
reſolve with requiſite exaQneile any pro- 
poſition in the Arts and Sciences aboye- 
remembred { which comes within the 
bounds of ordinary prattiſe } without 
the help of pen or paper, and ſhall there- 
by alſo perform more in one howre, then 
otherwiſe ( 1 mean by ordinary Arith- 
metique ) he ſhall be able to diſpatchin 
two whole days, But 
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But it may be objeRed, if this 7»ſt7w- 
ment be of ſuch excellent uſe as1s here 
pretended, why hath it not bcen hereto- 
fore of greater eſteem , it being now a- 
bove twenty years ſince it was firſt inyen- 
ted? This objetion may be anſwered 
divers ways.: -. Itis no eafie matter to 
drive men out of their old track , eſpeci- 
ally when they have entertained an opi- 
nion that there can be none | better. 
2, Again, the uſe thereof in the point of 
Numbring upon the Rale (which ought 
to be accounted the chicfeſt , and indeed 
the ground of all the reſt ) hath not been 
heretofore ( under fayour ) ſo fully ex- 
plained, as here yon ſhall find it: For, 
albeit (1 confeſle) it were great preſump. 
rion in me toaſſume to my ſelf the repu- 
tation of having better abilities to de. 
ſcribe any of the uſes thereof, then M- 
Gunter himſelf had , who firſt invented 
it. yet this I can averre upon mine own 
knowledge,that he did forbear to explain 
that uſe therof, becauſe he took it forgran. 
ted none would meddle with it but ſuch 
only as were already well able to under. 
ftand how to number upon it, having be. 
forchand acquainted themſelves with the 
manner 
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manner of »umbring upon ſcales , and 
with the nature of Logarithmes: For, 
when after my return out of Prance,[ 
importuned him zo make a fuller expla- 
nation,how to number upon it,tothe end 
the uſe thereof might by that means be 
made more publique, his anſwer was, 
that it could not be expetted the Rule 
ſhould ſpeak; Intimating thereby , that 


; the Practitioner ſhould ( that point) 


rely much upon diſcretion , and not al- 
together depend upon precepts & exam- 
ples. Butlaſtly the chiefelt cauſes why 
this 7nſtrument hath been hitherto ob- 
ſcured and the uſesthereof no better 
known to the world, are theſe, 1, The 
Diſfculty of deſcribing the lines thereu 

on with convenient exaQtneſſe: 2, The 
trouble of working thereupon by reaſon 
(fometimes ) of too large an extent of the 
Compaſles: 3, The importableneſle ther- 
of, it being requiſite for working upon 
kuch a Rale (onely two foot long) to uſe 
2 paire of Compaſſes of nine Inches : 
4. The charge of purchaſing ſuch an Fe 


' frumentmade of braſſeor wood; For, 


none but ſuch haye been-heretofore uſed. 
For remedy of the firlt of theſe, I have 
cauled 


hs. care __ 
has acetate. 
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cauſed the plate, whereupon this Jnffrs- 
ment is printed, to be protrafted with 2 
great deal of care and circumſpeRion, ſo 
chat 1 dare afhrme it to be as exactly 
drawn (for the main and moſt conſide- 
rable diviſions thereof ) as may be expe- 
Ged from Art : For the ſecond, having 
there three ſeyerall Lines of Numbers 
by degrees one lefſe then another , when 
the Compaſſes aretoo little for one, you 
may uſe another , alſo croſſe-work_upon 
the Greateſt line will preyent the too 
great extenſion of the Compaſles; ſe that 
1t will be requiſite to uſe with this J--- 


! fframent(as 1t is now contrived )a pajr of 


Compaſſes only fix Inches long, as I ſaid 
before;& yer the divifions of this(I mean 
upon the great Line of Numbers) are 
neeras large againe, as thoſe upon MN" 
Gunters Rule of the like length : The 
third and fourth impediments may alſo 
be remedied,ifin ſtead of brafſe or wood 
you uſe the impreffion of the ſaid Plate 
upon Vellum or Imperiall paper, which 
may cither be rolled up and conched ina 
little box, or otherwiſe paſted upon a 
Ruler,either flat,touſe at home,orround, 
to be carried in a hollow ſlaffe or Cane 
rogether 
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together with the Compaſſes, which are 
to be uſed therewith. Alſo divers uſefull 
conyeniences ſhall you meet withall in 
this Edition of the Rxle; as namely a rea- 
dier way of finding out AMean-Proporti- 
9ns, the Extrattion of Roots by InſpeQi- 
on only, without aid of pen or compaſles, 
and the like : For further diſcovery of 
all which , I refer you to the book it ſelf, 
hoping that my reall intention to advance 
the publique good will procure from the 
Ingenuous Reader a favourable conſtru - 
Qion of what he ſhall thereia find not 


| wilfully miſtaken, 


Grays TInne 
Jan, 20, 
1644, 
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The deſcription of the Scales pro- 
fected upon the Rule of Propertion. 


; Pont the frve Lines of the Rule of Pro- 
portion, there are ten ſeverall Scales 
projetied, viz. two upon each com- 
mon or middle Line, the one Paving 
the diviſions thereof ſhootmg down- 
wards5the other upwards : So the 
firſt two Scales meet upon the 
middle or common ine a, bz the 
next two upon the Line c, d,&c. 


The uppermoſt or fu Scale of the Rule is a ſingle 
r 


Line of numbers divided into nine unequal 


parts called Primes, and diſtinguiſhed by the fi- 
gutes I. 2+ 3. 4. 5.6.7. $.9. And then each of thoſe 
Primes ſubdivided into ten other parts (according 
tothe ſame Reaſon) Called Tenths : And again each 
of thoſe Tenths ſubdivided, or at leaſt ſuppoſed ro 
be fubdividgd jate ten ny parts, as the ion 


thof 
$ the 
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the Rule will admit : For example,upon the ſcheme 
of our Rule (hereunto annexed) which is ſuppoſed 
to be about two foot and three inches long between 
the end-lines, in the foure firſt Primes (viz- betwixt 
the figures 1 and 5) each Tenth is really ſubdivided 
into ten parts; bur in the reſt of the Primes (viz.be- 
ewixt the figure 5 and the cnd of that Scale) each 
Tenth is divided bur into five parts; and therefore 
each of thoſe five parts ought to be eſteemed to 
have the value of 23 and the ſaid tenth parts of 
thoſe Tenths are hereafter called Centeſmes : Laſtly, 
each of thoſe Centeſmnes is alſo ſuppoſed to be ſubdi- 
videdinto ten leſſer parts, which are hereafter cal- 
led Millaines : By all which yuu may obſerve, thar 
the longer the Rule is, the more (mall diviſions ir 
will admit, and the ſhorter it is, the fewer. - 
The ſecond Scale 15 another Line of Numbers thrice re- 
peared : This Scale ſhoots upwards upon the Com- 
mon Line a, b, and being of a leſſer volume then 
the former, muſt in ome parts thereof content it 
ſelte with leſle diviſions, viz. from the figure of 5 to 
the end of that Scale the Texths are onely divided 
into two parts,an therefore each of thole rwo parts 
ought to re:aine the value of five : All the three 
patts of this Scale being taken together, are here- 
atter (for diſtin&ions ſake) called the Little Line of 
Numbers, and are in their uſe diſtinguiſhed by the 
firſt, tecond, and third part, as they lye in ordes 3 
They are allo of fingularn'e for the ready dilcove- 
ry of the Cube-root, and for the reſolution of other 
neceſſary operations, as ſhall be ſhewed hereafter. 
The third Scale 15 the firſt Scale repeated, taking bs 
beginning from the midd/e of the Rule, and being broken 
0 
f lower end of the ſame ta the place whereit firſt Fegam. 
This Scale abuts downwards upon the Common 
Line e, d 5 and the firſt and this being taken toge- 
ther are hereafter called the Great Lime of Numbers, 
whereof 


at the upper end thereof, 15 afterwards ei ff lem: 
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whereof the firſt Scale is called the firſt part, and 
this the ſecond. 

The fourth Scale is another Line of Nammbers twice re- 
peated : This Scale ſhoots upwards upon the Com- 
mon Line c, 4, and being intirely taken together is 
hereafrer called the Meane Lme of Nambers: Ir 
conſiſteth alſo of two parts, diſtinguifffed by firſt 
and ſecond, as they lye in order 3 and is of neceſſa- 
ry uſe for the finding of the Square-root, and of 
meane proportions, as ſhall appeare hercafter. 

The fift Scale is a Line of Tangents: This Scale abuts 
gownwareds upon the Common Line e, f, and doth 
firſt containe the Artificiall Tangents of the Qua- 
draht from o degr. 3 5- min to 45, degr. at the upper 
end of that Scale, and fo(if the Rule would permit) 
ſhould they be continued forward to $9, egr. 25, 
min. but becauſe the diviſions of. that Scale being 
inverted will fall out to be the tame with the for- 
merzthey are to be notedand accounted backwards 
f:om 45, degr. attheupper end of that Scale to 89, 
gegr. 25, mine. at the lower end of the ſame z each 
degree thereof being ſubdivided into fix parts, and 
each of thoſe ſix parts ſippoied to containe tea 
minutes. 

The ſtxt Seale is a Line of Sines : Upon this Scale 
ſhooting upwards upon the Common Live e, f, ate 
deſcribed the Artificiall Sines of the Quadrant from 
oO, degr. 35, mine to 90, degr. at thenpper end of that 
Scale, each degree (upon our Rule) trom o, degrees, 
35, mit. to 30, degr. being ſubdivided into fix 
parts, each part repreſenting ten minutes, as thoſe 
of the Tangents; but from 30,degr.to 50,0nely into 
foure parts, each part containing 15 minutes z from 
$0 to 70, into two parts, each part comprehending 
Zo minutes; from 70 to 85, into eaven dcvrees 5 
and laſtly,from 8 5,degr.to 90, nor divided at all, bur 
ſuppoſed to be divided into five parts, repreſen- 
ting thole five laſt degrees of the Quadrant. a 
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The ſeventh Scale ſhooting downwards, 1s the whole 
Ree drvided mto 1000 equall parts 3 Ir is hereafter 
calied the Scale of equall parts, and is of uſe for the 
conſtrution and fabrique of the Great Line of 
Numbers. 

The eight Scale ſhooting upwards, is a Scale of 70 degr. 
[I 27M. of the Quadrant deſcribed according to Merca- 
tor aud M. Wrights projetton : It is hereafter cal- 
led the Scale of Latitudes, and is to be uſed together 
with the Scale of equall parts ; and both of theſe ta- 
Ken together are uſually called the Meridian Line, 
and are of exccllent uſe in Navigation, as ſhall be 
declared hereafter. 

The ninth is the Scale of Inch-meaſure, viz. two foot 
thereof divided into 24 inches, and each inch into 
ten leſſer parts, counted both forwards and back- 
wards,after the utuall manner. 

The tenth andiaſt Scale conſiſts of three ſeveral kinds, 
v:7, a Gage Line, a Line of Cords, and a Scale of Foot- 
menſure : The firſt of theſe being ſagned bythe let- 
cer'G, 15nothing elle bur ſeven inches divided into 
ren equall parts, and thoſe ſubdivided into ten lef- 
{er parts, and is hereafter to be uſed for the ready 
diſcovery of the equated diameter (and io by con- 
ſequent of the content) of any Wine, Beere,or Oyle 
veſlell : The next marked by the letter C: 15 an or- 
dinary Line of Co:ds, already ſufficiently knowne, 
and of frequent uſe amonzſt Artiſts: th: third & lat, 
marked by the letter F, is the Scale of Foot-meaſurey 
being nothing elſe bur a foot firſt divided into ten 
parts, and thoſe ſubdivided into ten leller parts,and 
{o (by conſequent) the whole foot ſuppoſed to be 
thereby divided into 1000 parts- 

At the end of theſe rwo Scales there is another 
double Scale placed , containing in length taree 
inches French, whereot the uppermoſt ſhooting 
downwards, isa Scale divided into 60 parts, and | 
that ſhooting upwards into 100 parts ; The - > - 
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theſe two Scales is tor the ready reduion of Sexa- 
genarie minutes to Decimalls, and of Decimall mi- 
nutes to Sexagenarics, as ſhall appeare hereafter. 
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The Conſtruction and F abrique 
of the Lines deſcribed upon the Rule 
of Proportion. 


,, O deſcribe the Line of Numbets, having pre- 
pared a Rule of Silver, Braſſe, or Wood, (of 
what length yox pleaſe) and canſed it to be 

ruled according to the pattern hereunto annexed, and alſo 

a Scale of 1000 equall parts to be drawne , equall im 

length to your intended Line of Numbers, repazire tothe 

Table of Logarithmes, and therein obſerving the firſt four 

figures of the Logarithme of 101, bcſrdes the Index or 

CharaFteriſtique (viz.0043 ) tthe with your Compaſſes the 

diftance from the beginning of we ſud Seale of equall 

parts 19 the ſaid 43 parts This donegif you apply that ex- 
tent of the Compaſſes upwards from the begining of the 

Line of Numbers, wh: you intend to mage, the 3nove- 

able point of the Compaſſes will fall upon the firſt Cen 

relme of that Line : In lihe manner by the fit foure fr- 
gures of the Logarithme of 102, beſtdes the Indgx (vir. 
0086)zou may marke the ſicond Centeſme of the [ime 

Line, and ſo conſequently all the reſt in their order. 
Example, 1f it were propounded to make a Line of 
Numbers equall tothat «of the firſt Scale, let there 
be a Scale of equall parts mon equall agen to 
; that 
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that Line, ſuch as the ſeventh Scale before 
deſcribed happens to bee : then extending your 
Compaſſes from the beginning of that Scale of e- 
quall parts to 0043,viz-to the point vsapply that ex- 
tent from the beginning of your Intended Line of 

umbers; For, that done,the moveable point of the 
Compaſſes will fall upon the firſt Cemteſme ot that 
Line, viz-at the point e : In like manner, the ex- 
tent from the beginning of the Scale of equall pairs 
ro 0086, vi7. to the point 2 will mark out upon the 
intended Line of N»mbers the point b, repreicnting 
the ſecond Centeſne of that Line, and {o con{equent-- 
ly thereſt in order. 

2. The Line of Tangents is framed much after the 
{ame manner3 For having before prepared a Scale 
of cquall parts futable tothat Lize, (viz. conſiſting 
of halfe the length of the whole Line) Repaire unto 
#be Table of <Artificiall Sines and Tangents, and therein 
finding the Artificiall Tangent of o, dcgr.. 40, min. if 
{rej Fong the CharaFteriftique or firſt figure thereof) yout 
gake off with your Compaſſes upon your foreſaid ſutable 
Scale of equallparts (as before) the foure firſt figures of 
vbe ſame Tangent (viz. 0658) that extent being applyed 
#:pwards from the beginning of the Line of Tangents, 
will cauſe the moveable poij.t of the Compaſſes to fall upon 
ehe diviſion, repreſenting 0, degr. 40 gnin-In like manner 
the extent of 1627 (th: ſecond, third, fourth,es fift fi- 
g-res of the Tang:nt of 0, degr.50, min.) will guide to 
onarke out the ſame ©, degr-5 min. upon the ſame Line: 
And fo ptoceeding you may readily deſcribe all rhe 
reſt, as they follow in o:der. 

3. The Line of Sines may be drawnein all points 
as the Line »f Tangents, if you ule the ſecond, third, 
fourth and fift figures of the Artificial Sire:, as you 
are before dire&ed to ulc thoſe of the Tangents. And 
here z»te, that the Line be'ore called the Meane 
Line of Nuanber:, and theſe Lines of Tangeyts and 
$:71es are all of them framed by one and the ſame ? 
Scale, 
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Scale, and are alſo hereafter to be-uſed together mn 


__ the reſolution of Plaine Triangles, the Scale of equall 
Ns parts or Radius, by which they are made, being in 
=__ each of them twice repeated. 
of 4. The Meridian Line being framed by the ordi- 
the naty Tahle of Meridionall degrees, and the making 
hat of the Line of Cords being obvious to every meane 
poogy praQitioner in the Mathematiques, I ſhall zot need 
a:ts to trouble you with their conſt:u&tion. The other 
the Scales allo, which cenfiit of equall patts, will rot 
ing need any lather deic:iption, 
2nt- 
2, W082. $6.2 259.2 R929 

je 5 $08 <.; 2 #1 $f in A FO oi LS - ©» 
the a k ZW S.5 SX WIS 5% us: Us 315 ur Wo 
cale 
tins 
unto C A Po, III. 
erenms | 
n-if Numeration upon the Rule of 

yo ' 

table Proportion. 
es of 
plyed 
A fi A whole number being given, to finde 
deto* the point where the ſame t« repreſen- 
Line: P / p ſe 


ae ted upon the Line of Numbers, 


Deng. Þ- amongſt En? by which the Primes are &- 

ſtinguiſhed, the fuſt figure of the number grven ; and 
yp for the ſicond figrre thereof « 0::nt from the beg:nning of 
the Prixae, unto which the firſt figure direFts you, ſo many 


ſeane . | 
oy Fenths as that figure hath Un tes; Then for the third fi- 
YUP 44 + LC a1 ſ, [ 59 t 7 '# /4 fo DIES AX , 
ſme 1 £#r< cernt jfromive laſt Terth many Centeſmes as that 
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#hird figure bath Unites : And ſolikewiſe for the fourth 
Figure count from the laſt Centeſine ſo many Milinines as 
be ſame fourth figure hath Unites : This done, you (hl 
et laſt fall upon the point where the number propounded 1s 
repreſented 3-pon the Line of Nanbers- 

Example, the number given being 1728, the firft 
figure thercof (viz: 1.) leads me unto the firlt Prime, 
deſigned by the figure 1, within which Prime coun- 
ting ſeven Tenths for the ſecond figure, and from rhe 
fſever.th Tenth two Centeſines for the third figure, and 
from the ſecond Centeſme eight AMillaines for the 
fourth figure; at laſt I inde the number given to be 
repreſented upon the firſt part of the Great Line 
of Numbers at the point þ : $0 likewiſe1is the num- 
ber 27 found at the point h, the number 542 at the 
point /,and 3345 at the point 2, &c. 


From hence follow theſe Corollaries : 

1. The figures which any numer given hath towands 
the right band, beſedes the firſt foure figures towards the 
left hand, are not expreſt upon the Rule : And therefore 
ifthe number given were 172845, it would belike- 
wiſe repreſented at the point þ : Howbeit, that un- 
certainty cauſeth no inconvenience in the uſe of the 
Rule, as ſhall more plainly appeare hereafter. 

2, The fig: tes by which the Prignes are diſtinguiſhed 
(in reference to one and the ſame number) retame al- 
wayes one and the ſame value. 

Example, in ſearching the number 1728, concej- 
ving the figure prefixed at the beginning of the firſt 
Prizne (viz. 1.) to have the value of Thorſands, the 
figure prefixed before the ſecond Prime (viz. 2.) 
ought alio to be eſteemed to have the value of 
Thor ſands, and fo of the reſt in their order : for, ac- 
cording to the ſame reaſon that þb repreſents 1728, 
the point 2 wil repreſent 2000,the point p 3000,Qc. 

| 3. The numbers, which have onely the ſrmple value of 
TNMES, 05 Is 2:3. 4. & co and thoſe which after the 


firſt 


os a5 fa _O2 a 
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firſt figure have nothing bt eyphers,as 10.100-1000+20, 
200. 2500+&4c are all repreſented at the ſare pornts- 

So 1-10.10c,1000.&cemay be al repreſented at the 
beginniag or cnd of the Line: 2. 20. 200. 2000-Qc, 
at the beginning of the ſecond Prime : 3. 30+ 300. 
3000» Kc.at the beginning of the third Prime,&c. 

4+ The numbers, which being compoſed of three fign1es 
have a cypher in the middle, are found betwixt the begm- 
ning of the Prime, 1nto which they belong, and the ferſt 
Tenth of the ſame Prime. 

So 405 beginning by the figure 4 (and therefore 
to be ſought for in the fourth Prizne) 15 repreſented 
at the point 0. 

5» The numbers, which being compoſed of foure frenres 
have two cyphers in the middle, are repreſinted betwixt 
the beginning of the Prizae, unto which they belong , and 
the firſt Centeſme of the ſazne Prime : So 1005 15 tound 
at the point 4 

6. When the Line of Numbers 5 repeated, and forth:t 
eauſe conſifteth of ſeverall parts, the firſt part thereof 15 
in value a degree leſſe than the ſecond, and rhe ſecond 
i degree leſſe than the third, OF Co - 

Soupon the Meane Line of Numbers, if you con- 
ceive 1o at the upper end thereof to repreſent 100, 
the figure 1 in the middle (or-which 1s all one, at 
the beginning of the {econd part)will repreſent 16, 
and 1 at the lower end of that Line (or which js all 
onezat the beginning of the firſt part) will repreſent 
1: Butif 10 at the upper end thereof ſhall be con- 
ceived to beare but the valueof 10, the fignre 1 in 


| the middle ſhall have the value of 1, ard 1 atthe 


lower end the value of ;. and 2 the vatve of 3. &c. 
In like manner, if 10 at the upper end repreſent 1, 
the figure 1 in the middle muſt repreſent .. , and 


” 3 
! at the Jower end. ?Z, &c. 
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PrOB L. 2» 


To finde a Fraltim or broken Nember 
upon the Line of Numbers, 


He Frations, which are to be found upon the 

Line of Numbets, ought alwayes to be Dect- 

malls, viz. ought alwayes to havefor their de- 
nominators the figure 1, with nothing but cyphers 
towards the right hand ſuch as ate ;+- jy OT 
or the like, which may otherwi'e be written thus, 
125,*25,:5,”75,andare equivalent to 1 ' 2 and 72 
And thetefore if the Fraftions propounded be not 
Decimals, they ought to be reduced to ſuch : For, 
that done, they may be diſcovered in all points as 
whole numbers are found out upon the Line, which 
may be plainly underſtood by the examples produced 
in the fixt Corollary of the lalt Probleme. 


PrxOBDLe 33 © 


To finde a Mixt Number upos the Line 
of Numbers, 


21:ft finde by the firſt Probleme aforegoing the point re- 
preſenting the whole parts of the number gruen, and 
then afterwards the Frattion or broken parts thereof 

w the rankes that follow. 
E:cample,” a.Line that hath the length of 17 foot 


and + M ot afoot (which may more conveniently 


be 
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be written thus, 17; 28)- being propounded, firit I 
finde the whole parts thereof (v:74 17) repreiente.} 
at the point 7, and after counting two, Centelimes, 
and then eight Millaines,at laſt I finde the numve: 
given to be tepreſented at the point þ:In like m :n- 
ner if the mumber propounded were 172.8,or 1.728, 
it would be {till repreſented at the ſame pount, 


PrROB Le. 4. 
eAny poirt of the Line of Numbers be= 


ng aſſigned, fo finde the figures rea 
preſertea at the ſame point. 


Ahe the figure prefixed at the begining of the 
Prime, within which the point 15 propounded,for the 
firſt of the figares requared 3 then ſhall the ſecond fe- 
gre required be compoſed of ſo many Unites as there are 
Tenths intercepted berwixt the beginning of the ſams 
Prime and the point given : In lihe manner ſhall the third 
frgure required have ſo many Unites as there are Cente ſes 
comprehended berwixt the laſt of thoſe Tenths and the 
ſaid point : And ſo likewiſe ſt all the fourth figure con- 


faſt of fo many Unnes as there are Milluines betweene the 


laſt Centeſine and the peint giver. 

Example, if the point þ were propounded, becauſe 
that point is ſituate within the Prime,before which 
the figure 1 is prefixed, I take the figure 1 forthe 
firſt of thoſe required z And ti en finding ſeven 
Tenths betwixt the beginning of that Prime and th/ 
point given, .I ſer downe 7 for the ſecond: And / 
proceeding and findirg two Centeſmes betwi.rt t/ 
!ait Tenth and the 1aid point, I take 2 for / 
third figure : And laſtly conceiving ejghr 
laines ty be comprehended berweene the 1aft i 

/ 
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teſme and the point given, I take 8 for the fourth 
figure required : This done, I conclude, that the 

gures repreſented ar the point propounded, are 
4728. Inlike manner the point q being given, take 
x for the firſt figurez but here becauſe I finde no 
Tenths betwixt the beginning of that Prime and the 
point given, Iyrite a cypher in the ſecond place z 
ard there alio finding no Centeſmes I write alſo a 
Cypher in the third place : And then art laſt 
finding the point propounded in the middle of a 
Centeime (which is ſuppoled to be divided into ten 
Millaines) I annex in the to: rth place 5: This done, 
the figures repreſented at the point given wall be 
tound 1005. 


Pn Chis. 3. 


eAn Arke or eAngle being proponnded 
ro finds upon the Rule of Proportion 
the point which repreſents the T angent 
of the ſame Arkg or Ang le, 


F the Arke or the meaſure of the Angle exceeds not 
45 degrees, ſcarch the degrees of that <Arhe or Angle 
upon the Line of Tangents, mounting upwards from 


. the lower end of that Line towards the upper end of the 


ſame. 

So the Tangent of an Arke or Angle, which con- 
fifts of 15 degrees, is repreſented at the points : of 
25 degrees at the pointb, &c. 

But if the Arke or meaſure of the «Angle exceeds 45 
legrees, looke the degrees thereof, deſcending downwards 


vm the upper end of the Line towards the lower end of | 
ſame-So theTangent of 65 degrees is found at the | 
point * 


Ke 
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point b, of 75 degrees at the point a,&c. 
And if the Arke or Angle propounded (beſides the 


| whole degrees) 15 alſo compoſed of certaine minutes, finde 
firſt the whole degrees, and after that, betwixt 1be laſt 
' degree found and the next that followes, take ſo many of 


the parts which may amount to the minutes | He ac- 
counting each of the parts contained betwixt the two de- 
grees for ten minutes : So the Tangent of 22 degr. 45 
7nin- 15 found art the point d, and the Tangent of 72 
degr. 45 mm. at the point t- And therefore e converſo, 
1t rhe points 4 and t were given upon this Line, the 
degrees and minutes repreſented by them would be 
22 degre 45 min. and 72 depr. 45 min». &C. 


PRrROBL. 6. 


eAn Arke or Avrple being propottnded, 
to finde pon he Rule of Proportion 
the point, which repreſents the Sine of 
the ſame eArke or Angle. 


| 2p upon the Line of Sines the degrees of the «Arke 
or «Angle grven, and you have your gefire : So the. 

Sine of the Arke or Angle of 22. degr. is repre- 
ſented ar the point r. 

But if the Arke or Angle given bave alſo minntes 41- 
jnexed, firſt ſearch the whole degrees given, and then be- 
tweene 1hat degree found and thenext that followes, take 
ifo many parts as you have minutes propounded,concerving 
the diſtance betwixt each dagree and the next that fol» 
lowes 10 comprehend 60 minutes. 

So the Sine of 22 degr. 45 mins is found at the 


end of point # 3; of 42 degr- 50 min at the hou 43 of 52 


at the 


pot | 


\egr« 45 mink at the point c, &E- theretore hens 
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alſo t converſo, if the points 2, qz and c were aſſigned 
upon this Line, the degrees and minutes repreſented 
by them would be 22 degr. 45 min. 42 deg”- 50 mute 
and 52 degr. 45 min.&c. 
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CaP. IV. 
The uſe of the Rule of Proportion 


in Arithmetique. 


N <Arithmetique there are three ſeverall forts of 
Priogoricn Arithmcticall, Geometrical, and M «- 
ficall. Arnhmeticall, when divers numbers being 
—_— together retaine amongſt themſelves e- 
quall differences, as theſe, 2+ 4+ 6. 8. &c. And this 
1s either continued, as in the numbers before produ- 
ced, or in theſe, 2. 6.9. 12.15,&c. which is alſo cal- 
led Arithmeticall Progreſſion, or a ranke of num- 
bers arithmctically proportional : or diſcontinued,as 
in theſe, 2.4.10.12. or the ike. Geometrical-proporti- 
on is, when divers numbers being compared together 
differ amongſtthemſelves according to the ſame rate 
or reaſon,as theſe, 2.4.8.16.&c. For herezas 2 is haif 
4, lo is 4 halte 8, and 8 halfe 16 : this 1s Iike- 
wiſe either continued, as in thoſe before propounded, 
or in theſe, 1- 3. 9- 27. 81. &c- or the like, which 
is alfofcalled Geometricall progreſſion, or a ranke of 
numbers geometrically proportionall : Or diſcontinued, 
as in theſe, 2. 4+ 16. 32 ; for as 41s double 2, fois 
32 double 16, butſo is not 16 being compared with 
4. Miuſicall proportion is that which doth as it were 
roceed from both the former, as when three num- 
ers or termes being propounded, the firſt beares 


the ſame proportion to the third,that the difference 
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* 6. So likewiſe 2. 


'S 
berwixt the firſt and the ſecond beares to the dife- 
| reace betwixt the {econd and third, as in theſe, 3- 
4. 6.for here, as 3 is halfe 6, ſo 1s 1, the difference 
! betwixt 3 and 4, to 2, the difference betwixt 4 and 


3. 6. and 10. 16. 40. are ſaid to 
be numbers muſfrcally proportionall : For in the firſt 
of theſe two laſt examples, as 2 is to6, ſois1to} 5 
And in the other, as 1o is to 40, ſo Is 6 to 24. Thus 
have I here thought fit briefly to remember the 
Reater of the ſeverall kindes of Proportion, which 
he doth uſually finde in the writings of thoſe that 
treat of cArtthmetique ; to the end that the Problemmes 
which follow both in Arithmetique and Geometry 
may be the better underſtood. 


PrROBL. T. 


Two Numbers being given , to finde a 


third Geometrically proportionall unto 
them,and tothree a fourth ,and to four 


«a fifth, Fc, 


| Bs tend the Compaſſes upon the Line of Nambers from 
one of the numbers given to the other 5 this done, if 

you apply the ſame extent (upwards or downwards) 
om either of the numbers propounded, the moveable point 
of the Compaſſes will fall upon the third proportional re- 
guired : And fd the ſame extent being applyed.the ſame 
way from the third, the moveable point of the Compaſſes 
will fall upon the fourth proportional, and from the fourth 
%port the fifth, & e- 

Example, Let it be propounded to finde a third 
proportionall to theſe two, mimbers 2 and 4, which 
way beare the ſame proportion to 4, that 4 beares 

to 
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 to2; Firſt, Iextend the Compaſſes _ the firſt 

part of the Meane Line of Numbers from 2 to 4; 
this done, if I apply that extent outright from 4 up- 
wards, the moveable point of the Compaſſes will 
fall upon 8 the third proportionall required ;z and 
being applyed the ſame way trom 8, the movable 
point will reſt upon 16, the fourth proportionall ; 
and from 16 to 32, the fifth; and from 32 to 64, 
the ſixth proportionall. But now if you would yet 
continue the Progreflion farther, and fo finde the 
next proportionall to 64(becauſe the movable point 
in that caſe will fall beyond the Line) apply that 
Extent the ſame way ftom 64in the firſt part of that 
Line ; which done, the movable point of the Com- 
' paſſes will then fall upon 128, the ſeventh propor- 

tionall ; and fo proceeding farther you may Cade 
256, the eighth 3 512, the ninth, &c. 

Contrariwiſe, if it were required to finde a third : 
proportionall to the ſame numbers 2 and 4, which © 
may beare the ſame proportion to 2, yy 2 beares 
ro4 3 extend the Compaſſes upon the ſecond part 
of the Meane Line of Numbers from 4 to 2 down- * 
wards 3 this done, if you apply that extent from 2 ' 
the ſame way (viz downwards) the movable point 
will fall upon 1, the third proportionall requred ; 1 
And f:om 1 upon 5., or +35, by the laſt Corollary of 
the third Chapt. ard from +5 to *25, by the ſame 
Corolary,&c. 


| 
f 
In like manner, if the two numbets given were 
Io and 9, the Compaſſes being extended down- 

wards from 10 at the upper end of the ſame Line of 
Numbers to 9, and that extent applyed from 9 the 

lame way, the moveable point of the Compaſſes : 
will re}t upon 8 -1, the third proportionall (for the 

given numbers being 10 and 9, commonſenle tells & 
me that ir cannot be 81, and therefore ought to bee C 
8-1) akd from 8 +1 the movable point will fall up- i 
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fon 7 +29, the fourth proportionall, &c. So likewiſe 
tif the numbers propounded were 1 and 9,concetving 
#10 atthe upper end of the Line to repreſent 1, ex- 
tend the Compaſſes from thence to 9, which extent 
being applied downwards from 9, will caule the 
movable-pbint of the Compaſſes to tall upon 81, 
the third proportionall 3 and from 81 upon 729, 
the fourth proportionall 3 &c. And therefore zote 
hence, that 1 at the beginning , 1 in the middle, 
and 10 atthe end of the Line, are all atbitrary 
points, and may each of them repreſent ſometimes 
1, ſometimes 1o, lomerimes 100, ſometimes 1000, 
&c. as the termes by which you are to worke, ſhall 
require, according to the third Corollary of the 
third Chapter. 

Nevertheleſſe neither do the examples before pro- 
duced, nor thoſe, which ſhall follow in the inſuing 


Problemes, at all croſſe that which hath beene for- 


merly taught in the ſecond Corollary of the third 
Chapter : For in the laſt example, the end of the 
Line in regard of the firſt terme given (viz-1)hath 
the ſingle value of an Unit ; bur in reſpe& of the 
fecond terme 9 it challengeth the value of 10 ; and 
in refcrence tothe third number 81, the value of 
100, &c. 
+ Laſtly, if the numbers given were to and 12, the 
third proportionall —_ would be- 1 4-4, the 
fourth 17.28, &c. and the numbers 1 and 12 being 
ropounded, the third proportionall upwards (as 
efore) will be 144 3 the fourth 1728 ; &c. 
Yi like operations may be alſo performed (and 
at much more exaRtly) upon the great Line of 
Kumbers : For example, 1 and 4 being given, I de- 
re to know a third, a tourth, a fifth, &c. geometri- 


e tells ally proportionall : To performe this, extend the 
to bee Compaſſes upon that Line acroſle from 1 art the be- 
all up- 


on 


bans of the ſecond part thereof unto 4 upon the 


[ſt part of the ſame 3 which done, that extent be- 


: me 
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'H ing applyed the ſame way, (viz.upwards and acrofle) 
l {! will reach from 4 upon the firſt part unto 16 upon 
W; the ſecond, and from thence te 64 upon the firſt 
| part againe,&c. 


| Pads ®, 


] One number being given to be mu'tipli- 
| 1 . 

ti ed by another number given, to finde 
the Proantt, 


Xtend the Compaſſes upon the Line of Numbers flom 
& unto the Mulnplicator 3 This done, if you apply 
that extent the ſame way from the Multiplicand, the 
wovable point of the Compaſſes will fall upon the produdt 
required. 
7. Example, Let the Multiplicator given be 25, 
and the Multiplicand 3o : Here if you extend the 
a || Compaſſes upon any of the Lines of Number from 1 
" | anto 25, and then apply that extent the ſame way 
| 


from 30, the movable point of the Compaſſes will 
Fall upon 7 50, the produd required. So 1.728, and 
25. 6 being propounded to be multiplyed, the pro- 
du& will be fotind 44-2. 
2. Example, The two numbers given being 45 
and 25, Textend the Compaſſes upon the ſecond 
att of the Meane Line of Numbets from 1 to 25 ; | 
| hen (becauſe, it I apply that extent the ſame way } 
from 45 upon the ſame part of that Line, the mo- 3 
vable point will fall beyond the Line) I apply the * 
fame extent the ſame way from 45 in the firſt part 4 
thereof; which done, the movable point will fall x 
upon 1125, the produ@ defired : So the two num- + 
bers given being 1.728, an&64.5, the produt requi- 93 
red will be 11 1-4- "t 
2. Ev- 
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Ibe changed, ſo that alwayes care be taken, thar the 
T - 


I9 


| 3. Example, If 75 and 35 were given to be multi- 
| plied, the Compaſſes ought to be extended down- 
{ wards from 1 to 75 inthe firſt part of the Meane 
Line of Numbers, or (which is all one) from 10 at 
the upper end of that Lineto 75 ; for, that extent 
being applied the ſame way from 35, will cauſe the 
movable point of the Compaſſes to ta!l upon 2625 
the produd required. | 
4. Example, If it were required to finde the con+ 
tent of a piece of ground 8. 75 perches long, and 6. 
45 broad; becauſe this queſtion 15 retolv ed by mul- 
tiplying the lenzth by the breadth, I extend the 
compaſles from 10 at the top of the Line to 8-753 
then applying that extent rhe ſame way from 6.45, 
the movable point wall fall upon 56. 4, the contenr 
tequired,viz.56 Perches and 7. or +4 of a Perch. 
" And here you may ob{erve, that theſe laſt exam- 
pl and thole that ate lice unto them may likewiſe 
WW pe:formed in workin 2 npwards 3 But in ſuch ca- 
ſes to ſhunne too great an extent of the Compaſſes, 
it 15 better to beginne the operation from 10 at the 
rop of the Line, and ſo to deſcend downwards ac- 
co:ding to the inſtrutions before delivered : For 
(take this for a generall Rule once forall,that) At 
operations, which are wrought upon the Rule of Propor- 
1107,are beſt performed,when the legs of the Compaſſes bave 
the leaſt extenſron. 


Againe, becaulc this Probleme of /Multiplieation, 
as alio (for the moſt part) all the reſt that follow, 
arereſolved by the finding out of a fourth number 
peometrically p:opurtionall to three other numbers 
g1ven,we wil thercfore here inſert this other adver- 
Tiſement: Whenioever queſtion is made of finding a 
fourth proportionall to three ſuch n1ymbers given, 
for the better conveniency of working upon the 
{Rule the o:derof the ſecond and rhird termes may 


firſh 
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firſt number may till retaine the firſt place : For 
example, you may ſay, as 1is to 25, ſoiS3oto 750 ; 
or AS I is to 30, ſos 25 to 750. And this Rule is 
diligently ro be obſerved in Multiplication, Divi- 
fion, the Rule of three dire&, the relulution of 
Plane and Sphericall Triangles, and generally in all 
queſtions of ſuch like proportions z to the end that 
in working upon the Rwle of Proportion we may al- 
wayes avoid too great an extenſion of the Compaſ- 
ſes, and by that meanes performe the worke the 
more exactly. 

Laſtly, here obſerve, that Multiplication, and all 
other queſtions hereafter produced, which may be 
wrought upon the Meane Line of Numbers , may 
likewiſe be performed upon the Great Line of Num- 
bers (and that much ware exaaly) by working ei. 
ther outright or acroſſe,as the queſtions propounded 

all requte3 which (I weil hope)I may hereafter 
teave to the diſcretion of the ingenious Reader to 
diſcover,withour any further inſtruction, they being 
(indeed) but one and the {ame Inſtrzment repreſen- 
ted in diftering poſtures. 


PrOBL. 3» 


eA number being propounded to be dimi- 
ded by another number, to fiade the 
Quotient, 


Xtend the Compaſſes upon the Line of Numbers from 

the diviſor to 13 This done, if you apply tht ex- 

tent the ſ1me way from the dividend , the movable 
point will fall upon the number of the Quotient. 

1, Example, Let 750 be the number given to by 

divided 
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divided by 25, the diviſor ; I extend the Compaſles 
downwards from 25 to 1; then applying that ex- 
tent the ſame way from 750, at laſt the movable 
point will fall u; on 3o, the Quotient required. 

2. The number 1125 being viven to be divided 
by 25 ; I extend the Compailes downwards fiom 
35 to 1, then applying that extent the ſame way 
from 1135,the movable point will :all upon 45 the 
Quotient required. The (ame Quotient will alio be 
found, if changing the termes you firſt extend the 
Compaſſes from 25 to 1125, and then apply that 
extentfrom 1 ; for ſoalſo ſhall the movable point 
fall upon 45, as before 3 acco:ding to the obſerva- 
tion made in the laſt Probleme : In like manner 
111. 4 being propounded to be divided by 1. 728, 
the quotient will be found 64.5. 

3: The number 2625 being propounded to be 
divided by 75; extend the Compaſſes upwards 
from 75-in the fiſt part of the Meane Line of 
Numbers to 1,or (which is all one) from 75 in the 
{ſecond part thereof to 10 at the top Þf the Line; 
This done, if you apply that extent the ſame way 
from 2625, the movable point will from thence 
reach to 35, the quotient require4: So likewiſe 56. 
4 being g1ven to be divided by 8.75, the Qrotienrt 
will be 6.45. 

Now to diſcover of how many frgures any quotient 
ought to conſhiſt, it will be neceſſary to obſerve how 
many times the Diviſor may be written under the 
Dividend according to the rules of Divifion; for, of 
ſo many figures ſhall the Quotient be compoſed : 
for example, 12231 bcing given to be divided by 27; 
becauſe the Diviſor 27 may(according to the Rules 
of Diviſion) be writren three times under the Divi- 
dend 12231 (as may appeare by this 
_ ) I fay, that the Quotient, 12231 
which is produced by thediviſion of 27: + 
12231 by 27 conſiſts of three izures; 


Per 
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For, having extended the Compaſſes downwards 1n 
the ſecond part of the Meane Line of Numbers from 
27 (the Diviſor) to 12231 (the Dividend) and ap- 
plyed that extent the ſame way from 1, the move- 
able point will fall in the firſt part upon 453, the 
Quotient of 12231 divided by 27. 


PROBL. 4. 


To three numbers given to fi: ae a forth 
in 4 direct propertion, 


IN Xtend the Compaſſes fom the firſt number or terme 
given, unto the ſecond 3 which done, that extent be- 
ng applyed the ſame way from the third terme, will 
eanſe the movable point 10 fall #pon the fourth terme re- 
quired. 

Example, if the circumference of a Circle, whoſe 
Diameter is 7, be 22; what circumference will a 
Circle have, whoſe Diameter 1s 14? Extend the 
Compaſſes upwards upon the Meane Line of Num- 
bers trom 7 in the firſt part thereof, unto 14 in the 
ſecond ; This done, that extent being applyed the 
fame way from 22, will male the movable poinr 
reſt upon 44, the circumference required. 

O: otherwile downwards z The circumference of 
a Circle being 2 2,and the Diameter thereof 7, how 
much {hall the Diameter of a Circle be, whole cir- 
cumference 1s 44 ? Extend the Compaſſes down- 
wards from 22 in the ſecond part, to 7 in the firſt; 
which done;that extent being applied the ſame way 
from 44,will reach to 14, the Diameter tought for. 
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PrnO®t. 9. 


Tot! ree numbers gives to fi nde a forrth 
in an inverſed proportion, 


E X tend the Compaſſes upon the Line of Numbers fom 
the ef of the numbers gruen tothe ſecond, baving 

beth the [\ me denommation ;, this done, if that ex- 
tent be applyed quite backwards from the third groen num- 
ber, the movable point will fall upon the fourth number 
yore looke for. 

Example, if 69 Pioners can make a trench of a 
certaine lenzth and breadth in 45 houres, how lon 
will it be before 40 men can make ſuch another * 
Extcnd the Compaſles trom 60 to 40 (thoſe termes 
having both the ſame denomination, viz, of men) 
This done, that extent being applyed ' backwards 
from 45, will reach to 67. 5, the tourth number you 
looke for; I conclude therefore that 40 men will 
performe as ruch in 67 houres and an halfe, as 60 
men will doe in 45 howes. 


PnaODit. & 


To three numbers given to finde a fourth 
in doubled pr. portion, 


{from uſe of this Probleme appeares chiefly in pro- 

portions of Lines to ſuperficies, or of ſuperficies 
to Lines. 

Now 
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Now if the denomination of the firſt and ſecond 
termes be of Lines, extend the @mpaſſes upon the Line ® 
of Numbers from the firſt rerme to the ſecond 5, this done, 
that extent being applyed twice the ſame way from the 
third terme, will cauſe the movable point to fall upon the 
fourth terme required. 

Exaznple, if the content of a Circle whoſe Dia- 
meter is 14 inches, be 154, what will the content 
of a Circle be , whoſe Diameter 1s 28 ? Here 14 
and 28 having the ſame denomination(viz.of Lines) 
I extend the Compaſſes from 14 to 28 ; then apply- 
ing that extent the ſame way from 154, the mo- 
vable point will firſt fall upon 308,and from thence 
upon 616,the content deſired. 

Bur if the firſt two termes have the denominari - 
on of areas or contents, and the queſitum be a Line, 
this is the Rule : Extend the Compaſſes upon the Mean | 
Line of Numbers from 1he firſt rerme to the ſecond; ns © x 
done, that extent being applyed the ſame way upon the © tx; 
Great Lineof Numbers from the third terme, will cauſe © 
ihe movable point to fall upon the fourth terme required. 7 

Example, if the Diameter of a Circle, whoſe carat | 
15154, be 14; what Diameter will a Circle have, ' 
whoſe area is 616 ? Exten# the Compaſſes upon the *' 
Meane Line of Numbers from 154 to 616 3; which 7 w 
done, that extent being applyed the ſame way upon Z 9. 
rhe Great Line of Numbers from 14, will reach to &® uw; 
28, the Viamerer required. "Ca 


qu 


PRO 3k. Te. : 
To three numbers given to finde 4 fourth 5, 
in a tripled proportion, 


Tz uſe of this Probleme appearesin the propar- 1 
tion of Lines ro Solids, & contre: 
I 
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= If therefore the firſt and ſecond termes have the 
: ® denomination of Lines, extend the Compaſſes upon the 
» 3} LJineof Numbers from the firſt rerme 10 the ſecond ; this 
e done, and that extent applyed three 1imes the ſame w 
e Fom the third terme, will cauſe the movable point at lk 
ro fall apon the fourth termne required. 

= If an Irnn Bullet, whoſe Diameter is 4 inches, 
$ weigherh 9: rounds, what is the weight of another 
Iron Bullet, whoſe Diameter is 8 inches ? Extend 
the Compaſſes from 4 to 8 ; which done, and that 
extent applyed the {.me way three times from 9, 
the movable point will firſt fall upon 18,then from 
» 18 upon 36,and ar laſt from 36 upon 72,the weight 
required. * 

tif the firſt rwo termes be weights or contents 
of Solids, and a Line is ſought for : extend the Com- 
| paſſes upon the Little Line of Numbers from the firſt 
rerme to the ſecond ; This done, and that extent applyed 
the ſame way _ the Great Line of Numbers from the 
third terme, will cauſe the movable point of the Compaſſes 
ro fall upon the fourth terme required. 

If the fide of a Cube weighing 72 pounds be 8 
> mches, how many inches is the ſide of a Cube that 
weighes 9 pounds ? Extend the Compaſſes down- 
* wards upon the Little Line of Numbers from 72 to 
! 9; that done, and the ſame extent applyed the ſame 
1 30 ® way upon the Great Line of Numbers from 8, will 
= cauſe the movable point to fall upon 4; the ſide re- 

quired. 


ProBrL. $, | 
th Betwixt two numbers given to finde E) 
meaxe arithmetically proportionall, 


par- Tis Probleme may be performed without the 
helpe of the Ryle of Proportion : Nevertheleſle, 
If C becaulc 
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becauſe it conduceth to the reſolution of the next 
inſuing Probleme, I inſert it in this place, and give 
this Rule for it : 

Adade balfe the difference of the given 1ermes tothe leſ- 
fer of _— : forgthat aggregate i the arnthmericall mean 
require . 

Example, Let 10 and 4o be the termes given : 
here, if you ſubtra& the one out of the other, their 
difference will be found 30, whoſe halfe (15) be- 
ingadded to 10, the leſſer terme, their fumme (25) 
15 the Arithmeticall meane you looke for. 


PrOB L. 9. 


Betwixt two members given, to finde 4 
meane muſically proportionall, 


Oetins ( Lib. 2. Arith. cxp.38.) hath this Rule for 


it : Differentiam terminorum 1% minorem terminum | 


miltiplica; & poſt, junge terminos, & juxta enum, 
qui inde confetius eft, commute illum numerum, quiex 
differentiis & termmo minore produttus eft, cujus cum 
latitudinem inveneris,addas eam minori termino, & quod 


inde eolligitur medium terminum pores: Mulriply the | 


erence of the termes by the leſſer terme,and adde 
likewiſe the ſame termes together : this done,if you 
divide that produ& by the fumme of the termes,and 
to the quotient thereof adde the leffer terme, that 
laſt tumme is the muſicall meanedeſured. 


Or ſhorter thus : 
Divide the produtt of the gruen termes by their ſumme: 
for, this done, the quotient doubled 


- 
_— — _ - 


35 the meare required. * 


Sethe numbers given. being 6 aud 12,1 ay 12 mul- | 


tiplyed 
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tiplyed by 6 wake 72, which divided by 18 (the 
ſumme of 12 and 6) leaves 4 inthe quotient, whole 


| double($) is the muſical! meane you looke for. This 


Probleme therefore may be performed by the ſe- 


' cond andthird aforegoing : or yet otherwiſe thus ; 


"Gs 


Finde the arithmeticall meane betwixt the numbers gi- 
ven, and then the analogie will be th1s, 

As the arithmeticall meane found is to the greater 
extreme : ſo 15 the leſſer extreme to the pnuc- 
ficall meane required. 

Example, 10 and 40 being propounded,the arith- 
meticall meane berwixt them (by the Laſt Pro- 
bleme) 15 25 : I fay then, As 25 1sto 40, fois 10 to 
16, the muſicall meane defired : the terme there- 
fore here ſought for may be diſcovered by the fourth 
Probleme atoregoing. 

And here (I conceive) it will not be amiſſe to 
obſerve, that by this laſt Rule, having any two 


' numbers ——_ you may interje& two other 


* numbers 


etwixt them, in ſuch ſort that they fourg 
bewg 1n ſeverall relatians compared ape with anos 
ther, may containe in them ali the three proporti- 
ons abovementzoned, which kinde of Harmony By- 
cries (lib-2. capt.) calls Maxima & perfetta fym- 
phonaa : So in the numbers beforementioned. 10, 16, 
25,and 40, if you compare 10,25, and 40 together, 
there ſhall you finde Arithmeticall proportion 3.it 
10,16,and 40 together, there Harmony,or Muſicall 
proportion ; if all ofthem together, there have,you 
Geometrical proportion diſcontinued : For as 19:0 
16, {0 25. to 40. Andthis 1s that Harmony-which 
the ſame Boetius (in the ſame place) affirmeth to 
have Magnamvim in Muſic: modulaminis tempera- 
mentis , .& it Or_ naturalium queſtionum.? 
Great force in the compoſure of Muſicke,and inthe 
diſcovery of the ſecrets of Nature : And therefore 
he alſo averreth in another place (viz: lib. 1. caps 2+) 
that the reaſon of —_— was the chiefeſt Rule, accor- 
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ding to which Almighty God framed the world : Accor- 
ding to that reſtifed of the Wiſedome of God (in 
the Wiſedome of Sal.cap.11.v.20.) Thoubaſt ordered 
all thmgs in meaſure, and number,and weight. The Sta- 


tiſts aliv and Politicians ferch much from theſe / 


three 40 70 for the regular direQion of a well 
governed Commonwealth, as may be eafily colle- 
Qed out of their writings, and is learnedly proved 
by Bodin in the laſt chapter ot-his Commonyealth. 


PrOB L. 10. 


Betwixt two numbers grven to finde 4 


mane geometrically proportional, 


EZ tend the Compaſſes upon the Meane Line of Num- 
bers from one of the numbers given 10 the other 3 this 
done, and the ſame extent applyed upon the Great 
Line of Numbers from either of thoſe numbers towards 
the other, the movable point will fall in the middle be- 
2wixt them, viz. upon the point repreſenting the meane 
$roportionall required. 
xample, 8 and 32 being propounded, the meane 
roportionall betweene them will be found 16: For 
if I extend the Compaſſes upon the Meane Line of 
Numbers, from 8 in the firſt part thereof to 32 in 
the ſecond, and afterwards apply that extent upon 
the Great Line of Numbers from 8 towards 32, the 
movable point will fall upon 16, the meane pro- 
portionall demanded ; for as8 is to 16, fois 16to 
___ ſo the meanc berwixt 6. 4, and 14. 4 159» 
20 Go 
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PRrROB L. I. 


- Betwixt two numbers given,to finde two 


meanes geometrically proportional, 


E Xtend the Compaſſes upon the Little Lime of Num- 
bers from one of the numbers given to the otber : this 

done, and that extent applyed upon the Great Line 
of n1nbers from either of thoſe numbers towards the 0- 
ther, will cauſe the movable point to fall firſt on 1he third 
part of the diftance betweene them, vix- upon the point 


- repreſenting one of the meane numbers required, and be- 


ing applyed againe the ſame way,will at laſt reft upon the 
other proportiona# you looke for. 

Example, Let 8 and 27 be the two numbers be- 
tweene which two meane proportionals are defired : 
firſt, IT extend the Crt upon the Little Lineof 
Numbers upwards from $8 to 27: then applying that 
extent twice upon the Great Line of Numbers from 
8 towards 27, I finde the movable point to fall firſt 
upon 12, and then upon 18, which are the two 
meanes you defire to know : for as $15 to 12, fois 

2 to 18,and 18 to 27, 


PROBL. 12. 


To finde the Square-root of any number 
under 1000000, 


He Ertrattion of Roots, which is accountel the 
hardeft Leſſon.in cArithmetiqae, is performed by 
C 4 the 
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the helpe of this Inſtrument with greateſt eaſe and 
dexterity : for,whereas the Problemes before premi- 
fed, as alſo thoſe that follow, cannot well be expe- 
dited without the joint uſe of the Rulc and ' Compaſ- * 
ſes together, theſe of the ExtraFFion of the Square 
and Cybe Roots may be reſolved onely by Inſpettion, + 
withour any trouble at all or ayd of Compaſſes : fo 
that a man either riding or going in haſte may im- 
mediately teade upon' the Rile the root of ary 
"Square or Cube namber propounded: which com- 
pendions way of Extrattion cannot chooſe but prove 
to be of admirable uſe, eſpecially in-queſtions that \ 
concerne Military Orders, as ſhall mote plainly ap- - 
peare hereafter. Wherefore to extra the Square- | 
760} proceed thus : | 

1. When the figures of the nnyber grven art even, vit- | 


\when the number conf: je of two, fore, _ figures,look 


the ſire nnmber in the firſtpatr of the Medne Lite of 
Numbers : which done, jaft at the ſame —_ ſhall you 
ltkewife find npori the Great Eme of Numbers the Square 
root you looke for. 

Extomyle, 264196 being propounded, the Square- 
root thereof will be found 514: for I fnde the 
number 264196 repreſented in the fiſt part of the 
Meane Line of Numbers at the point x, andat the | 
ſame point upon the ſecond part of the Great Line * 
of Numbers I obſerve 514, the Square-root re- 
quired- 

2. When the figures of the number given are odde, viz. 
one, three, or five, ſearch the ſame number in the ſecond 
part of the Meane Line of Numbers : which done, ju(t 
at the ſame point upon the Great Line of Numbers ſhall 
you finde alſo the Square-root demanded. 

Example, 144 being propounded, I demand the 
Square-root thereof : that number I finde to be re- 

reſented in the ſecond part of the Meane Line of 
Numbers at the point 5, and juſt there alſo upon 
the Great Line of Numbers I dilcover 12, whic BY 

C 
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the Square-root of the number propoundad.. So 
likewiſe is 1 44 the Square-1o0t of 207 36+ 
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To extralt the Cube-root of any namber 
#nder 100000c 000, 


1. Hen the n11mber propounded conſiſts of one, 
foure, or ſeven jan finde it 1m the firſt 
part of the Littl: Line of Numbers : that 

done, at the ſame point upon the firſt part of the Great 


L ine of Numbers, youſhall finde- the Cube-root you looke 


Frxanple, let the number given be 1728 where- 
of the Cube-ront is required : I finde that number 
in the firſt part of the Little Line of Numbers at the 
point ?, and at the ſame point upon the Great Line 
of Numbers I alſodiſcover 12, the Cube-root defi- 
red: In like manner is 12.50 the Cube-root of 1950, 
and 144 the Cube-root of 2985984. 

2. When the number grven conſiſts of tw, fieue,or eight 
figures, ſearch it in the ſecond part of the Little Line of 
Numbers, and then proceeding 0 before, you ſhall bave 
your defare. 

Example,if 14348907 were given,tke Ront there- 
of would be found 243 : for, that number being 
found in the ſecond part of the Little Line of Num- 
bers at the point x, juſt at the ſame point upon-the 
Great Line I alſo finde 243, the Cube-1oot re- 
quired. 

3. When the number propounded conſiſts of three,ſ1x, or 
nine figures, looke for it mt the third part of the Little 
Line of Numbers : for ſo likewiſe at the ſame point upon 
the Great Line will appeare = Root required. 

4 


$8 


—_— 
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So the nur#ber 159220088 being found in the 
Srft parr of the Little Line of Numbers at the poine 
I his Cube-root is there likewiſe found upon the 

reat Line of Numbers to be 542 : And the Cube- 
| root of 159229 is found to be 54- — 

2, &c. * AW... if I 

The order of finding out the | * | 2 
Cube-numbers upon the ſeverall | 4 | 5 
7 | 8 


parts of the Line may be fitly ex- 
preſſed by this Figure. 
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wi. The uſe of the Rule of Proportion 
ll Jn Geometric, Vit. 


I! | In the Dimenſion, 
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A. 


1. Of Plane Triangles. 
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| | PR OBE. T 
lil The three eArgles aud one fide being 
(il knowne, to finde the other two ſides. 


I O reſolve this Probleme; this is the Analogie : 
| As the Sine of the Angle oppo{ed to the ide 
knavwne 


ks ac a OO RE RE Ye © __. 


# 


* the Line of Shacs 


© Rules of Thigono- 
- metriethe Sine of 


| being 
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knowne is, to the parts of the ſame ade : * ſois the: 
angle oppoſed to one of the fides unknowne, tothe 
parts which meaſure that fide : And therefore 

Extend the Compaſſes acroſſe from the Sine of the 
Angle oppoſed to the ſide knowne, to the ſame ſtde, found 
pon the Aleane Line of Nitmbers : then applying that ex- 
rent the ſame way from the Sine of the Angle oppoſed to 
one of the {des required, the movab'e point will fall upore 
the parts which meaſure that required (rde- 

Example, in the Triangle C, B, D, let the Angle C 
he 43 deg» 20 nine the Angle D 1224. and by con- 
ſequenrt the Angle B (being the complement of the 
two other Angles to 180 d. or tworgiit Angles) 14 
degi.*40 mn. and let the fide D,C, being 100 pace, 
repreſent the diſtance betweene the two ſtations D 
and ©: Idcmand then the diſtance betweene Cand 
B*: Extend the Compaſſes actofle from 1 4 degr-40 m. 
upon the Line of Sines to the muddle of the Mean 
Line of Numbers 
repre:enting 1o0z 
then that cxrent 

applyed 
the tame way 
from 122 d. upon 


or (which 1s all 
one) from 58 
degr. (for by the 


an obtuſe Angle 
and. thar of his 
complement to 
189 is one and the ſame Linc) wilt cauſe the mo- 
vable point to fall npon 335, and io many p:ces ts 


; thediſtance required : In like manner, the extent 


being applyed the ſame way from 43 4.. 29 mn-up- 
pon rhe Line of Sines,the =” 3 poſnr will tall up 
FI OX) « 
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on 271,the parts of the ſide D,B: 

Or otherwiſe, by chan:zing the termes of the A- 
nalogie, thus : 

Extend the Compaſſes outright upon the Line of 
Sines f:om 14 d.4o m. to 58 F; then applying that 
extent tlie ſame way upon the Line. of Numbers 
from 100, the movable point will reſt upon 335». 
the diſtance required : So likewiſe the Compaſſes 
being extended outright upon the Line of Sines 
from 14d. 40 m-to 43 d. 20 m- and that extent ap- 
plyed theſame way upon the Line of Numbers from 
100, the movable point will fall upon 27 1the parts ' 
ef the fide D,B. 

And here obſerve,that not onely this preſent Pro- * 
bleme,but alfo all thoſe that follow (whic'> concern 
the reſolution of Triangles) may be reſolved 2 man- 
ner of wayes, viz- by working either outright,or a- : 
troſle, except ſome few, which we intend to marke 
in their proper places Remember likewiſe what. | 
hath beene be 
aforegoing; 747 that the Meane Line of Numbers 
is the onely Lineto be uſed with theſe of Sines and 
Tangents, and no other. 


PrROB L. 2. 


By the knowledge of two ſides and an 
eAngle oppoſed to one of themto finde 
= other two. Angles and the third 
de, 


Hisis the Inverſe of the laſt Probleme : for, as 

the ſide oppoſed tothe given Angle is, to the 

. Sineof the ſame Angle: fo is the _ ſide 
ewnc 


fore touched in the ſecond Chapter + 
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knowne, to the Sine of the Angle thereunto appe- 
ſed : And therefore 

Extend the Compaſſes acroſſe from the parts of the ſtde 
oppoſed to the Angle khnowne, unto. the Sine of the ſams 
«Angle : then that extent being applyed the ſame way 
from the parts of the other knowne ſide, will cauſe the 
movalde point to fall upon the Sine of the «Angle re- 

red. 

K Soin the ſoreſaid Triangle CB,D,the fide C,B,be- 
ing 335,the AngleD(oppoled thereunto) 122 4.0 mm. 
and the fide D, C, 100, the Angle B will be found 
14 4.40 m. For if you extend the Compaſſes acroſle 
from 335 upon the Lineof Numbers, to 122 4.0 2. 
(or rather to 58 4.0 m- as aforelaid) upon the Line 
of Sines, and after apply that extent the ſame way 
from 100 upon the Line of Numbers, the movable 
point will reſt upon 14d. 40 m- the meaſure of the 
Angle B required- 

Now having the knowledge of two Angles, the 
other may be ecafily diſcovered, being the comple- 
ment of thoſe two to 180, as aforeſaid : - And the 
Angles being knowhe, the other fide may be allo 
found by the Probleme aforegoing. 


PxOB L. 3. 


By the knowledge of two ſides and the 
Angle included, to finde the othey 
two Angles and the third ſide, 


i 


'F the Angle included be a right Angle,this is the 
4 Proportion: As the greater ſide is ro the lefſe,1o is 
the Tangent of 45 a. © m. to the Tangent of the 


n 


lefler Angle : And therefore 


Extend 


Wy 
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Extend the Compaſſes upox the Line of Ntn'ers down- 
wards from the greater to the lefſe ſtde : then if you apply 
that extent upon the Line of Tangents the ſame way from 
45 d. the movable poin: will fall upon the Tangent of the 
leſſer Angle. 

Example, In the ReRangle. triangle A, B, D, of 
the Diagram aforegoirg, the ſide A,B, being 230, 
and the fide A, D, 143. 72, the Angle B will bee 
found 32 4. © 3n. For, if you extend the. Compaſſes 
downwardsupon the Line of Numbers from 230 tn 


143« 72, that extent be:ng applyed the ſame way, 


from 45 d. at the top of the Line of Tangents, will 
cauſe the movable point to fall upon 32 d- 0 27 vi7s 
the meaſure of the Angle B, whole complement 58 
4. o 1. is the meaſure of the Angle D : And now 
the three Angles being thus diſcovered, the third 


fide may alſo be knowne by the firſt Probleme of- 


this Chapter. 

But if the included Angle be oblique, viz. either 
obtuſe or acute, then this is the Analogie : As the 
tum of the fides knowne is, to the difference of the 
ſame. ſides : ſo is the Tangent of t! e halfe ſumre 
of the Angles uninowne, ,to the Tangent of halfe 
their difference : And therefore 

Extend the Compaſſes upon 1he Line of Numbers 
dewnwards, and outright from the ſumme of the g:ven 
fdes, unto their difference : then applymyg that extent up- 
et the Line of Tangenss from the halfe ſumme of the angles 
xnhnowne, the movable point will fall :pon the Tangent 
of balfe their difference, which being added unto the ſaid 
balfe ſ:mymakes up the greater gbut being deduFfed fom it 
diſcovers the leſſer of the «Angles you looke for- 

An example of this Probleme, when the moity of 
the Angles oppoſed exceeds not 45 d. 

In the Triangle B, C, D; the fide D,B, being 271, 
the fide D,C,100,and the Angle D,122 d.the angle 
B will be.found 14 4d. 40m. and the Angle C, 43 d. 
20 24, For, if you extend. the Compaſles _ the 

cane 
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Meane Line of Numbers downwards from 371 (the 
tum of the fides knowne) ro 171 (their difference) 
that extent being applyed the ſame way upon. the 
Line of Tangents from 29 d. (halfe the tum of the 
Angles B, ard C) the movable point will fall upen 
14d. 20 8 which being added ro 29 d. amounts to 
43 d. 20 2. tor the Angle C, and being ſubtracted 
out of them, the remainder is 14 d.4o m. For the 
Angle B. 

Two other examples of this Probleme, when the 
moity of the Angles oppoſed exceeds 45 d. 

7. Inthe (ame Triavgle C,B,D, the fide C, B, be- 
ing 335, the fide C, D, 100, and the Angle C, 13 d- 
20 m-. the Angle D will be 122 d. andthe Angle b- 
14 d.4o 1m. For it you extend the Compaſſes upon 
the Line of Numbers dovenwards from 435 (the 
ſum of the ſides knowne) to 235 (their difference) 
that extent bemg applyed upon the Line of Tan- 
rents backwa:'ds (viz. upwards) from 68 d. 20 m. 
(the halfe ſum of the Angles D and: B required) the 
movable point will fall upon 53 d- 40 1 which be- 
ingadded to 68 4.20 m. their ſumis 122 d. © mn. vit+ 
the meafure of the Angle D, and being deducted 
out-of the ſame 68 d. 20 m. the remainder is 14 d- 
40 m- the Angle B. | 

2. The fide B, C, being 335, the fide B, D, 271, 
and the Angle B 144. 40 nr. I demand the Angles 
C, and B,D, 1s 
606, their difference is 64, and.the Angle C being 
144.40 2. the ſum of the Angles oppoſed and un- 
knowne 1s 165 4.20 mm. awd halfe that is 82 d. 4@ mM 
Now to ſatisfie this demand, I extend the Compat- 
{es upon the Line of Numbers downwards from 606 


! to G64 : then, becaule if I apply that extent upon the 


Line of Tangents backwards (v3 upwards, as be- 
fore) from 82 4d. 40 m. the movable point will fall 
as farre beyond the top of that Line, as the terme I 
looke for is fituate on this fide, I apply that extent 


down- 
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downwards from 45 d. o m. cauſing the movable 


point allo to fall upon the ſame Line : that done, 
and the movable point remaining there fixed,I clote 
the Compaſſes ci the other point may.ze{t upon 
82 d. 40m. And having the Cempaſſes ſo exten- 
ded,if applying that extent downwards,lI ſet oneuf 
the points at 45 d. the other will reach to 39 4.20 m- 
which being added to 82 4. 40 91- amounts to 122 d. 
viz. the Angle D : but being deduRted out of $2 4. 
40 m- the remainder is 43 d. 20 m- vix- the meaſure 
of the Angle C. | 

And intheſe three caſes having diſcovered the 
three Angles, the other fide may be likewiſe found 
by the firſt Probleme of this Chapter : Obſerve allo 


_ that theſe twolaſt examples will not admit of croſſe- 


worke : and therefore are exceptions to the general 
Rule delivered in the end of the ſame Probleme. 


Pros Lo. 4 


The three fides being knowne,to finde the 
Derpendicular,and the three Angles, 


: þ He greateſt fide being afſigned for the Baſe,up- 


on which the Perpendicular ſhall be ſuppoled © 


to fall, finde the ſum and the difference of the 
other ſides : that done, the proportion will be this : 


Y 


" 


& 
' Os 


"uw A " 


As the Baſe is tothe ſum of the other ſides, ſo is the © 
difference of the other fides to a fourth number, © 


which being deduRted out of the Baſe, the perpen- 
dicular wil fall in the middle of that which remains: 
aned therefore 

Extend the Compaſſes upon the Line of Numbers from 
dbe partsof the Baſe unto the ſkmme of the parts of the 
#ther ſides ; this doxe, and that extent applyedibe ſame 


WAy 


_ 
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way from the difference of the other ſides, will cauſe the 
movable point to fall upon 4 fourth number, which if \ou 
ſiubrratt ont of the mntire Baſe, the pergendicular wil fa 
mn the middle of the remainder. 


G 


Example,inthe Triangle E,F,G, the fide E,F,be- 
ing 13, the fide F,G,1 1,and the Baſe E,G,20, I de- 
mand the point of the Baſe, where the perpendicu- 
lar ought to fall, and then the three Angles of the 
ſame Triangle : The ſum of the fidesis 24,and their 
difference is 2: I extend therefore the Compaſles 
npon the Line of Numbers from 20 to 24: that 
done, in this example (becauſe by the third Corollary 
of the firft Probleme of the third Chapter,the num- 
bers 20 & 2 are both repreſenred at the ſame point) 
you may obſerve (without any farther ſearch) the 
moveable pofnt to diſcover the parts of theſegmenr 
E, Cyvi42-4, which being deduQted out of 20, there 
remaines 17.6, whoſe halfe is 8. 8, which are the 
h_ of the Baſe comprehended berwixt Cand A,or 

etwixt A and G:I conclude therefore that A is the 

oint of the Baſe where the perpendicular ought to 
all.Now in the Triangle A,F,G,the ſides L,G,and , 
G,F, being known,as alſo the Angle F,.A,G,(which 
15 a tight Angle by the ro-Def. of the 1. El. of Eucl.) 
the Angles G,and Fas alſo the perpendicular F, A, 
may be found by the 1 and 2 Probl. of this Chapter. 
In like maner in the Triangle E,F,. A,the fides EA 
and E, F, azalſo the Angle E,.4,F, being knowne, 
the Angles F,and F, may be by the 2. ond. 
oy: 
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of this Chapter. And laſtly, if you adde the angles 
E,F,A,and A, F,G,together, their apgregare will 
make up the Angle E, F,G: And fo y the Know - 
ledge of the three ſides have yon all the parts of 
that Triangle throughly reſolved. 


— — 
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PROB.Le 5o 


T he. three þ ar: bring knowne, to. fi ade 1 
the Area, or ſwyerficiall coment, 


Rom the halfe ſnm of the three \ des deduRt each 
fide, tothe end you may diſcover the d:tference 
betwixt the ſaid halfe jam and each fide : that 
done, the Proportions will be as followerh : 
I. AAs 135 to the firſt difference, ſo15 the ſeeond dif- * 
ference to a fourth nmber. |. 
2. cAs 15 to that fourth number, ſos the third dif- 
ference to a ſrxt number. 
3- «As 1 2510 that faxt number, ſois the halfe ſumme 
$0 an eight number, whoſe Square-root 15 the «Area ve- © 
quired. þ 
Example, the three ſides of the forefaid Triangle |» 
E,F,G, being 20,13, and 11; therr ſum is 44, halfe 
thereof 1s 22, and the diferences bertwixt each fide 
and that halfe are 2,9, and 11+ The operation be- > 
ing thus prepared (becauſe the number required is a | 
Square-root) I extend the Compaſſes upon the 
Meane Lineof Numbers upwards from tr to 2: then 
that extest being applyed the ſame way froms (im © t 
the firſt part of that Line) the mo+abſe point will *? 
fall upon 1$ the fourth number : this done,and the © « 
movable point remaining there fixed, cloſe the © « 
Compaſlles, till the other point fall agiine upon & t 
6 


it! 
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for thar extent being applyed from 1 1, will canſe 
the moyable point to fall upon 198, the fixt num. 
ber: againe, the movable point remaining there 
fixed, as before, open the compaſſes till the other 
point may yer againe fall upon 1, and may inter- 
cept berweene the legs the diſtance berwixt 1, and 
' 198 : for that done, if you apply the ſame extent 

(in the firft part of the ſame Line) from 22, the 

movable point will fall upon 4356, whoſe Square- 


> Joot (by the 12. Probl. of thelaſt Chapter) will ap- 


| owe at the ſame point upon the Grea: Line of 
'* Numbers to be 66,which is alſo the Area required. 


——_—. 


2, Of Sphericall Rectangle 
Triangles. 


PRrOB L. 6. 


| The two ſides being given, to finde the 
* Baſe, 


] N Sphericall ReQangle-Triangles, the fide which 
ſubrends the right Anglezis called the Baſegvhich 
to finde by the knowledge of the other fides, ute 
this .Analogee following : _ | 
As the Radins or Sine of 9o d.isto the Sine of the 
complement (otherwiſe called the Co-fine) of one 
” of the ſides : fois the Co-fine of the other fideto 
the Co-fine of the 52/t: And therefore | 
Frters. 


——_— 


the Baſe required 
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Extend the Compaſſes downwards upom the Line of | 
Sines from go d. to the Co-ſine of one of the ſides : ther 
applying thar extent the ſame way from the Co- ſme # the 
other fide, the movab'e point will reſt 1:yol the Co-fine of 


Example, In the Triangle A, Þ, C, the fide Az C, 
being 27 d. 54m and the fide C, B, 11 d.3o m- the 
Baſe B,cA, will be found 30 d.o 7. for if you extend * 
the Compaſles downwards from 90 4. ro 62 d. & m. | 
(the complement of 27 d. $4 11.) and after apply : 
that extent the ſame way from 78 d. 3o mn. (the) 
complement of 11 4.30 mn.) the movable point will 
fall upon 60 d. bein; the complement of 3o d- the 
B-rſerequired. 


P ROB Lo T. +4 
The two ſides being knowne, to finde ti. | 
ther of the oblique Angles, | 


S the Sine of the ſide next the Angle required © _ 
is to the Kadins : ſo is the Tangent of the oppo- 
fte fide tothe Tangent of the lame Angle: K 
And therctore, 
i. When 


5» , 


e of 
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1. Whenthe ſide oppoſed to the Angle requited 


then | exceeds not 45 d. Extend the Compaſſes upor the Lite 


"the 
ve of 


of Sines from the Sine of the ſade adjacent 10 the Angle 
required, to 90 d. then that extent being applyed the ſame 
way pon the Line of Tangents, from the Tangent of the 


* ſrde oppoſed to the required Angle, the movable point will 
* fall upon the _ of the ſ1me required Atigle. 


CN 
the 
end 
v1. ; 
ply 2 
4 
will 7 
the Z 


; upon the Line of Tangents the ſame way 


" 


1.; Example, Int! e ſaid Triafigle A,B,C,the fide 
SAC, being 27 4.54 m- and the fide C,B,1ll &. 36 It 
Pdemand the Angle A. Exretid the Compaſſes upon 
the Line of Sines from 257 4-54 # to 90 d.then that 
extent being applyed the ſanie way upon the Line 
of Tangents from 1 1 d. 30 # the movable poitit will 
reſt upon 23 4.30 m- the Angle A required. 

.Or otherwiſe thus : Extend the Compaſſes acroſle 
f:& 27 &54m:upon the Line of Sines to 17 d.30 me 
updh the Line of Tangents : then applying that 
extent the ſame way from 9o d. upot the Line of 
Siftes, the movable point will fall upon the Line of 
Tangents at a'point repreſentifig 23 4 30 mm as be- 
fore. And note, thatin this cafe the termetequired 
will alwayes fall out to be lefſe then 45 4 

2. Example, To know the Anivle B: Extend the 
Compaſſes upon the Line of Sines from 11 d. 30 M- 
to90 d. then (becauſe that extent being applyed 

from 27 d. 
54 Mm. will cauſe the movable point to. fall as farre 
beyond the rop of that Linezas the terme required is 
ſituate on this fide) apply the lane extent back- 
wards upon the Line of Tangents from 45 d.cauſng 
the movable point rofall alio upon the tame Line: 


for, that done, and the movable point remaining 


fixed at the point where it falls, cloie the Compaſſes 
till the other point may fall upon 27 d. 54 # And 
at laſt that extent being applye4 outright upon the 


* Line of Tangents f.om 45 degr. will cauſe the mo- 


vable point to reſt upon 69d. 21 mn, the Angle Bre- 


quixed. Or etherwiſe : Extend the Compalles a- 
crolle 
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croſle from 11 4. 30 m. upon the Line of Sines to 27 3 
d. 54 m- upon the Line of Tangents : then if you ap-}! 
ply that extent backwards from 90 d- upon the Line Þ 
of Sines,the movable point will fall upon the Line! 
of Tangents at a point repreſenting 69 &. 21 m. as? 
before. Ard here the required Angle is aiwayes® « 
greater then 45 4. y 4 
2. When the fide oppoſed to the Angle required 
exceeds 45 d. Extend the Compaſſes upon the Line of |: 
Sines from the Sine of the fide adjacent to the Angle re- | 


quired, to 90 d. That done, if you apply that extent | 
backwards upon the Line of Tangents from the Tar gent of! 
the ſide oppoſed to the ſid req::ured Angle, the movable? 
point will fall upon the Tangent of the ſame Ang'e. : vo 
Say , In trite n - Fi 
Diagram annexed, | 4 
the kde A, C, being | C { X 
614.53 2n. and B,C, 4» 
54 4.28 mm.the angle v 


Awill be found 57 
4d. 47 m. For, the 
Compaſſes being ex- 'H 
rended upon the | lot 
Line of Sines from - 
614.53 1m. to9J0d. 


I 


and that extent ap- | < 
p'yed backwards u- p - 
pon theLine of Tan- | 

vents from 54d. 28 a 
min the movable A. - 


point will fall upon 
57 4.47 m-the Angle A requized. And here obſerve, | 
1. that in examples of this kinde you cannot worke | 
acroſſe : 2. the Angle here tound is alwayes grea- Þ 1 
ter then 45 d. 
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ap- i 
Line 2 


Line PrOsB Ls 3. 


1. 45: 


ayes The Baſe a ove of the oblique Angles 


_ | being given, to finde the other oblique 
re) Angle, 


FOHT 


no A? the Radius to the Co-fine of the Baſe; ſois 
PM the Tangent of the Angle knawne to the Co- 
f rangent of the Angle required : And therefore 
fr, Whenthe Angle given exceeds not 45 d. Ex- 
T 7 tend the Compaſſes upon the Line of Smes from 90d. to 
3 the Co-ſine of the Baſe : then, if you apply that extcnt the 
{ ſame way upon the Line of Tangents from the Tangent of 
8 the Angle grven, the movable point will fall upon the-Co- 
' rangent of the required Angle. 
Example, In the Diagram of the fixt Probl. the 
Baſe «A,B, being 30 d. and the Angle A 23 4:30 mm. 
, the Angle B will be found 69 d- 21 For, if the 
Compaſſes be extended-upon the Line of Sines from 
*$0d. to 5od. (the complement of the Baſe) and 
| ©® that extent applyed the {ame way upon the Line of 


4 


1 ow mn 


3 Tangents from 23 d. 30 mt the movable point will 
reſt upon 20 4.39 m- whoſe complement (tound alto 
\ YZarthe ſame point) is 69 4.21 m» the Angle Brequi- 
” red. Or otherwiſe by croſſe-worke, thus : Extend 

., 3 the Compaſles from 90 d. upon the Line of Sinesto 
= | 23 d. 30 m. uponthe Line of Tangents : then that 
Fc 2 extent being applyed the ſame way from 60 d-upon 
2- 2 the Line of Sines, the movable point will fall upon 
the Line of Tangents at t! e point repreſenting 20 &- 

" 39 mn. as before. And Here obſerve , that (in this 
| _ the Azgle you look for is alwayes lefſe then 

3 


4 
L 2» When 
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2. When the Angle given is greater then 45 d. |} 
Extend the Compaſſes upon the Line of Snes from 90 d. ® 
10 the Co-ſine of the Baſe: this done, if you apply that 
extent pon the Line of Tangents backwards from the 4 
Tangent of the Angle given, the movable point will fall © 
2:pen the Co-tangent of the «Angle required. bc 

1. Example, In the Diagram of the fixt Probl. B, © 
«A, being 32 d- and the Angle B 69 d- 21 m- the © 
Angle A will be found 23 4.30 mm For if the Com- > 
paſſes be extended upon the Line of Sines from yo | 
d. to 60 d. and that extent applyed backwatdsupon 
the Line of Tangents from 69. d. 21 21. the movable * 
point will fall upon 66 d. 30 m-. the complement of | 
23 d.3o-#1 the Angle A required. And in this caſe * 

ou cannot uſe ;crofſe-wotke , -and the laſt terme 
ound ypon the Rule is alwayes greater then 45 d- 
bur the terme required leſſe. 

2. Example, Tn the Diagram produced in the laſt 
Probl. B,.A, being 74 d. 6 m- and the Angle B 66 4. | 
3o m. the Angle A will be faund 57 447. ms 'For, if | 
you extend the Compaſſes upon the. Line of Siges 
trom go d-to 15 d.54 m-, and then (becauſe that ex- | 
tent being applyed backwards, as before, upon the | 
Line ot Tangents, from 66 d. 30 #1. will cauſe the 
movable point to fall beyond thar Line) if you pro- |: 
ceed as you were directed in the ſecond example of © 
the ſaid laſt Probl. at laſt the movable point will | 
zeſt upon 32 4. 13 #- the complement of the Angle ® 
A requires. Or otherwiſe by croſſe-worke : Extend © 
the Compalles from 90 d.upon the Line of Sines-to ht 
66 d. 30 11 upon the Line of Tangents : this done, 7 
if you apply that extent backwardsfrom 15 d:54 2% | 
upon the Line of Sines, the movable point will reft 
wpon the Line of Tangents at the point repreſenting ed 
32 &. 13.28 as before. And (in this cafe) the laſt | 
rerme found upon the Rule is,alaways leſſe then 45 7 
4. but the texme requied greater A 
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" q The Baſe and one of the oblique —_— 
3% being knowne, to finde the ſide aaja- 
> centrothe ſame eAngle, 


S the Radins is to the Co-fine of the Angle 
| A knowne 3 ſo is the Tangent of the Baſe to the 
Tangent of the {ide required: And therefore, 
1. When the Baſe is leſſe then 45 d. Extend the 
| 2 Compaſſes upon the Line of Sines from 90 d. 10 the Co- 
© fine of the Angle knowne : then applying that extent the 
ſame way upon the Line of Tomes from the Tangent of 
the Baſe, the movable point will fall upon the Tawgent of 

* the ſede requared. 
7 Soin the Diagram of the fixt Probleme, B,A,be- 
* ing 3o dand.A 23 d- 30 m. the fide AC, (whether 
2 you worke outright or acroſſe) will be found 27 4. 
54m And in this caſe the terme required is al- 
} wayes leſſe then 45 d- 
3 2. When the Bale exceeds 45 d. Extend the Com- 
2 paſſes zponthe Line of Sines from 90 d. 10 the Co-ſme »f 
the Angle hnowne, 4s before : that done, if you «pps the 
7 ſame extent upox the Line of Tangents backwards from 
to i the Tangent f the Baſe, the movable point will reſt upon 
ae, > the Tangent of theſtderequired. 
mm. So in the Diagram produced in the ſeventh Pro- 
eft > bleme, B, A, being 74 d- 6 m- and the Angle A 
no 57.4. 47 m<thefide AC, will be found 61 d. 53 9 
3 Andin thiscaſe you cannot worke acrofle, and the 
45 1 fideto be found will be alwayes greater then 45 d- 
'* Nowif in applying the extent of the Compaſſes 
from the Tangent of the Baſe, the movable _ 
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falls beyond the Line, worke as you were before di- 
reced in the ſecond example of the ieventh Pro- © 
bleme aforegoing, and ſoſhall you alſoin that caſe | 
diſcover the {ide you looke for, which will then al- | 
wayes happento be leſle then 45 6- 


PrOs L. 10. 


"#. 
- 


The Baſe and one of the oblique Angles | 
being knowne, to finde the ide oppoſed F 


to the ſame eAngle, 


a— OW OOO Om 


A S the Radius is to the Sine of the Baſe, ſo isthe Jt” 
[| Sine of the Angle knowne to the Sine of the 3! 
| fide required : And therefore | 
| Extend the Compaſſes upon the Line of Sines from 90 
d. to the Sine of the _ : for, that extent being apply- 
ed the ſame way from the Sine of the given Angle, will | 
/ cauſe the movable point to fall upon the Sine of the fide| 
P required. 

| Example, In the Diagram of the fixt Probleme 3 
[3 to know the ſide B, £ extend the Compaſſes up- 
| on the Line of Sines from 90 4: to 30 d-then if you 
apply that extent the ſame way from 23 d. 30 | 
the movable point will tall upon 11 4.30 m7 the fide | 
required. ; 


Geametrie. 


A PaOD-i. BU. 


One of the ſides and the oblique Angle 
” -next uno it being knowne, to fuide 
the Baſe. 


les ; S the Co-ſineof the Angle knowne is to the 
7d Radius; to is the Tangent of the fide given to 
the Tangent of the Baie : And therefore, 
* 1, When the fide given exceeds nor 45 d. Extend 
the Compaſſes uport the Linte of Sines from the (o-ſme of 
the Angle given, unto 90 d. This done, and that extext 
Zapplyed the ſame way upon the Line of Tangents from the 
ZTangent of the fide given, wilt cauſe the movable point to 
90 Ifill upon the _— of the Baſe. So jn the Diagram 
ply- F the ſixt Probl. the Angle A being-23 d. 30 m. 
wil, Jand the fide A, ( 27 d. 54 m. the Baſe B, A, will 
fide be found 30 4.0 m. But here, if the movable point 
hance to fall beyond the Line,ptoceed as you have 
eene before directed in the ſecond example of the - 
7. Probl. And in that caſe the terme required will 
falwayes prove greaterthen 45 4. 
2, When the given fide exceeds 45 d. Extend the 
ompaſſes upon the Line of Sines from the (o-ſine of the 
nole grven, unto 90d. then, if you apply that extent 


zpon the Line of Tangemts backwards from the Tangent of 
the fide given, the movable pomt will fall upon the Tan- 
®7ert of the Baſe. So in the Diagram of the ſeventh 
ZProbl. the Angle A being 57 d. 47 m. and the fide 
B oj Az(, 61 4d. 53 m. the Baie BA, will be found 74 d. 
26 m.And here rhe terme ſought for is alwayes grea- 

ter then 45 d, 
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PrOB L. 12. 


One of the ſides ard the oblique Angle? 
next wto it being knowne, to finds the i | 
ether ſide, I 


Q 
4 


4 


S the Radins is tothe Sine of the fide given |: 
ſois the Tangent of the Angle knowne to the" 

Tangent of the fade required: And therefore, | 
1. Whenthe Angle given exceeds not 45 d. Ex-2 | 
red the Compaſſes upon the Line of Sines from 90 d.\ 

2nto the Sine of the given (ide: this done, and that ex- | 
zent applyed the ſame way upox the Line of Tangents from 4 C 
the Tangent of the _ hnowne, will cauſe the anovabie ? 

point to fall upon the a_ of the ſide required. So in | 
the Diagram of the fixt Lf weing 27 d.$4 m. 7 n 
& the Angle A,22 4.30 m.the fide B,(wil be found}? L 
11d. 3o mm. Andin examples of this kinde croſſe-) q 4 
worke may be uſed, and the terme ſought for is ak!” 
wayes leſſe then 45 d. ; 
2, Whenthe Angle given exceeds 45 d. Extend ? 
the Compaſſes as before : which done, if you applythat ex- 
zen 14port the Line of Tangents backwards from the Tan- 
gens of the given Anzle, the movable point will fall up- 

on the Tangent of the ſide required. Soun the Diagram ot 

the ſeventh Probl.B,C, being 54 d. 28 mm. and the 
Angle B,56 d. 30 m. the fide A, ( will be found 6: 

4. 53m. This example and the like cannot be pet- 
formed by cotlh-pmarnes wa _ > _ _ 
A 1s alwa cater then 45 d. But if ina e 
Com as ackwards the movable ports <ivmct | 

rofall beyond the Line, worke as you were before 


dirc&ed inthe ſecond example of the ſeventh Pro- |: 
bleox | 


o a + Lo. 


FEY. 
— 
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| 
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® bleme of this Chapter, and then will the texme t- 


by 


| quire4bealwaycs lefle then 45 &. 


PaOD Le $3: 


he 7 One of the ſides and the oblique eAngle 
| next untoit being knowne,to finde the 
other oblique eAngle. 


an- 


up 


« 
C 
j- 


- 
= 


S the Radius to the Co-fine of the given fide z 
ſo is the. Sine of the Angle knowne, to the Co- 

ſine of the Angle required : And therefore, 
Extend the Compaſſes wpon the Line of Sines from 90 
d. to the (o-frne of the fide given : this done, that ex 
1ent being applyed the ſame way from the Sine of the gi- 
ven «Angle, will reaeb to the (o-ſme of the Angle requi- 
e1. Soin the Diagram of the fixt Probleme A, \; 


7 being 
; Anzle B will be found 69 d. 21 m. 


One 


27 4.54 m..and the Angle A 23 4 30 m. the 


PrOsB L. 14. 


of the ſides and the Auple oppoſed 


#nto it being knowne, to finde the | 
Baſe. 


\ S the Sine of the Angle given is to the Sine of 
the fide given : fo is the Radins to the Sine of 


the Baſe : And therefore 


Extend the Compaſſes from the Smeof the Angle gi- 
| D 2 A ven 


Wy - 
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ven 10 the Sine of thegiven 'ſide : then if you apply thar M t! 
extent from 90 d. the movable point will fall upon the Þ 


Sine of the Baſe. So in the Diagram of the fixt Pro- F © 
bleme, A,being 23 d. 30 mn. and the fide By( 11 d, / 
30 mm. the Baſe B,A,will be found 30 d.o 1m. th 
nf 
oY W 
PRrOB IL. 15. [s 
One of the ſides and the Angle oppoſed 'þ 
aunto it being knowne, ts finde the a+) x 
ther oblique eAngle, d 7 
J ?! 
S the Co-fine of the ſide given is to the Co- © 7 
fine of the Angle given ſo is the Rgdins to the 
Sine of the Anglerequired : And therefore, A 
Extend the Compaſſes from the (o-ſtme of the given Þ x. 


ſfrde, to the ( o-ſine of the given Angle: this done, that © 
extcnt being applyed the ſame way from the Radius, will © th 
cauſe the movable point to fall upon the Sine of the Angle | ge, 
required. So in the Diagram of the fixt Probleme, Þ 5; 
| the fide «A,(\, being 27 4.54 m. and the Angle B,69 7 7þ 
| d. 21 m. the Angle Awill be found 23 dgzom. Y zþ 

SS: 


PROB L. 16. B 


Ore of the fides and the Angle oppoſed *; ** 
#un'o it being knowne, to finde the 0- © pa 


ret 
ther ſide. . Fn 
? if 1 


S the Tangent of the Angle given is to the 
Tavgent of the fide given; fo is the Aggim os Pom 
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| the Sine of the fide required : And therefore, 

F 1. When neither the Angle nor fide given ex- * 
eceds 45 d+ Extend the Compaſſes downwards pon the 
Line of Tangent s from the Tang-it of the Angle given, t0 
the Tangent »f the fed? procn : 1his done, that extent being 

L applyed the ſame way upon the Line of Smes from 90 d. 

' will reach to the Sine of the ſide required. 

So in the Diagram of the ſixt Probleme,the Angle 
Abeing 23 4. 30m. andthe fide B, {\, 11 d. 30 mm. 
the fide A, will be found 27 d.5 4 mm. 

2, When the An2le and the fide given doeeach 
of them excce1 45 d. Extend the Compaſſes upon the 
Line of Tangents upwards from the Tangent of the Angle 
given to the Tangent of the ftde given : then, if you ap- 
ply that extent backwards upon the Line of Simes from 
$ 90d. the movable point will fall upon the Sine of the 
# fide required. 

" Soin the Diagram of the ſeventh Probleme, the 

Angle B being 66 4. 301. and the fide A, $1 4. 

} 53 mn. the fide B, \, will be found 544.28 mm. 

at *? 3, When the Angle is greater, and the fide lee 

ll then 45 d. Extend the Compaſſes pon the Line of Tan- 

e '2 gents downwards from 45 d. tothe Tangent of the Argle 

© > given +then, if that extent be applyed the ſame way from 

9 3 the Tangent of the given ſide, the movablepoint will fall | 
por a point, which wpon the Line of Sines repreſents the | 

Sine of the ſrde requirgg. 

So inthe D:ag-a77 of the fixt Probleme,the Angle 
B being 69 d.21 m. and thefide <4, 27 d. 54 m. 
the fide B,C, will be found 11 4.30 mn. And here ob- 
d 4 ſerve, that examples of this Kinde may likewiſe be 
performed by croſſe-worke ,the extent of the Com- 
- > paſſes being applyed backwards : For, having ex - 
tended the Compaſſes acrofſe from 63 d. 21 mm. vpon 
the Line of Tangents to 90 d4.upon the Line of Sines, 
if you apply that extent backwards and acrofſe from 
” 27 d. 54 m.upon the Line of Tangents,the movable 
point will fall upon the Sine of 11 4. 30 mn. the fide 
required. D 3 Pros 
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PROS L. 17. 


One of the fides and the Baſe bein 


4 


"i 


” 
4 

- 4 
_ 
- 

£7 


knowne, to finde the Angie oppoſe d to 


the ſame ſide, 


S the Sine of the Baſe is tothe Radinsz fois the 2 


Sine of the fide knowne to the Sine of the 
Angle required : And therefore, 


If you extend the Compaſſes from the Sine of the Baſe i 


"# 


unto 90 d. thas extent being applied the ſame way, will 
reach from the Sine of the grven ſide unto the Sine of the 
Angle required. So in the Diagram of the fixt Pro- 


y 


8 


bleme, B,.cA, being 3o d. and the fide B,C, 11 d- 30 


m. the Angle A will be found 23 d. 30 m> 


PrOBL. 18. 


One of the ſides and the Baſe being 
knowne, to fi:de the oblique eAvrple 
adjacent unto that ſide. 


S the Tangent of the Baſe is to the Tanzent of 


the given fide; fo is the R:idius to the Co- 
ſine of the Angle required : And therefore, 

1. When neither the Baſe nor the fide given ex- 
ceeds 45 d. theextent [ram the Tangent of the Baſe to 
the Tangent of the ſide given, being applyed the ſame way, 
will reach from-go d. to the Eo-frne of the Angie re- 
quired. 
$0 
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F 8 = 
T4 
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So in the Diagram of the ſixth Probleme , the 
Baſe B, A, being 30 4. and the ſide AC, 27 d. 54 
mM. the Ancle A will be found 23 d: 3o mn. And in 
tis caſe crofle-worke may allo be uſed, it you aj - 
ply the, Compaſſes the ſame way they wele ex- 
tcnded. 

2. When the Faſe ard the fide givendoe each of 
them excecd 45 d. The extent upwards from the Tan- 


* gent of the Baſe tothe Tangent of the given ſidegbemg ap- 


OY 


plyed backwards, will reach from 90 d- to the (o-frmeof 
the Angle required. 

So in the Uiagram of the ſeventh Probleme, the 
Baſe B.A, being 74 d. 6 m- and the fide A, (, 61 d. 
53 m. the Angle A will be found 57 &. 47.m. How- 
beit 1n this caſe croſſe-worke hath no place. 

3. Whenthe Baſe is greater, and the fide leſſe 
then 45 d. Worke as you were taught in the third. Rule 
of the ſextcenth Probleme aforegoing. 


PRrROBL. 19. 


One of tre fides and the Baſe being 
knowne, Fo finde the other fide, 


S the Co-fine of the fide given is to the Radius; 
ſo is the Co-fine of the Baſe to the Co-line of 
the ſide required : And therefore, 

The extent from the (o-fine of the ſrde given to 90 d. 
being applyed the ſame way, will reach fiem the Co-ſine of 
the Baſe, 181he Co-ſine of the ſide required. 

So in the Diagram of the fixt Probleme the Paſc 
B,.A, being 30 d. and the fide AC 27 d.54 m- the 
de BC, will be found 11 d.zo mn. 
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Pros L © 20, 


The two oblique «Angles bring knowne, 
to finae the Baſe, | 


* A S the Tangent of one of the Angles is to the 
Co-tangent of rhe other Angle; ſo is the Ra- 
d:us to the Co-fine of the Baſe : And there- 

fore, 

1. When one of the Angles given, and the com- 

plemenr of the other are each of them leſſe then 45 

4. The extent from the Tangent of the Angle leſſe then 

45 d. unto th: (o-tangent of the other, will reach from 

9o d. tothe (o-ſine of the Baſe. So in the Diagram of 

the ſixt Probleme the Angle A bcing 23 4d. 30. m. 

and the Angle B 69 4. 21 52. the Baſe B, A, will be 

found 3o d. And here erofſe-worke may likewile be 

uſed. . 

2. When one of the Angles is greater, and the 
complement of the other leſle then 45 d. Proceed as 
you have beene taught m the the third Rile of the 16, 
Rrebeine aforegoimg. 


PROB Le. 21. 


The two oblique Angles being knowne, 
to finde either of the ſides, 


$ the Sine of one of the Angles is to the Co- 
{\ fine of the other Angle : fois the Radins rothe 
Co-fine of the ſide oppoſite to the Angle,whoſe 


Co-fine was taken : And theretore 
Tix 
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The exten: from the Sine of one of the Ang/es given, 10 
the (o-ſine of the other, being appiyed the ſame way, wilt 
reach f. om 90 ds 10 the (o-f1ne of the ſtde oppoſed 10 the 
Angle, whoſe (o-ſine was takent. 

S0in the D:yugram of the fixt Probleme, the Angle 
A being 23 4. 30 mm. and the Angle 'B 69 g. 21 th 
the fide A, (*, will be found 27 d. 5 4 m. 


3. Of Sphericall Obliquangle 
Triangles. 
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PrOEz L. 22. 
Two Angl:s and a ſide oppoſed toone of 
them being knowne, to fine the fide 
oppoſed to the other, 


S the Sine of the Angle ſubrended by the fide 
knowne is tothe Sine of the ſame fide; fo is the 
Sine of the Angle {nbrended by the fide requi- 

red; to the Sine of that fide : And therefo:e,- 
The extezt from the Sine of the Angle oppeſed to the 


fide knowne, unto the Sin of the ſcrne fade, being applyed 


the ſame way from the Sine of the Ang/e oppoſed 10 the 
fide required, will reach to the Sme of the fide ſo re- 
m1red. 

So inthe Dergram of the fer Probleme,the Angle 
E being 38 4. 15 1m. the fide B,A, 3o d. and the 
Angle .A 23 &. 3o 1m. the fide B, F, will be found 


18 4. 47 11, 
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Pros L. 23. 


T wo ſides andthe eAngle oppoſed to one 
of them being knowne , to finde the 
Angle oppoſed tothe other ſiqe. 


S the Sine of the fide ſubtending the Angle 
knowne is to the Sine of the ſame Angle ; ſo 
is the Sine of the fide ſubtending the Angle 
fequired, to the Sine of that Anglerhnd therefore, 
The extent f. om the Sine of the ſide ſubtending the 
«Angle hnowne, 10 the Sine of the ſame Angle, being ay- 
plyed the ſame way, will xeach from the Sine of the ſide 
ſubrtending the Angle required,to the Sme of that Angle. 
So inthe Diagram of the fixt Probleme, 'B, A: 
being :© d. the Angle E 38.d 15 mn. and the fide B, 
By $4. 47 m- the Angle 4A will bee found 23 &- 
3 - 


O Mr N 

The fiudious Readen-##1th by this time (I preſume) [3 
well acquainted bimſelfe with the turnings and windings 
of this Inſtrument, that in the reſolution of moſt of the 
mſuing Problemes it will (1 concerve) be onely neceſſary to 
produce the bare Analogy, without annexing eitber Rate 
or Example, as heretofore, and to referre the proper apyli- 
«tion thereof to bys farther ind»ftry and diſcretion, 


PzxOn, 
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PRrOsB L. 2.4» 


In any of the Triangles annexed;the [jdes 
A,B, aud A, FE, together with the 
eAngle Abeirg knowne, to finde the 

{ide B, E. 


A 


N an obliquangle Tri- 
angle, when the termes 

:opounded are two * R 
ſides and one Avgle , oc 
rwo Angles and one fide, 
and yer the terme requi- 
red undiſcoverable bythe . 
two laſt premiſed Pro- oF 
blemes, you are ro con- 
vert ſuch a Triangle into two ReRangle Triangles, 
by ſuppoſing a perpendicular to be ler fall from any 
one of the Angles upon his oppoſite ſide, in ſuch 
fort that two ot the termes propounded may in one 
of thoſe ReRangle Triangles ſill remaine given and 
intire z for by this meanes all the other parts of fuch 
a Tjianglethus converted, may be wa 9 an 
red by the Aualygies of ReQangle Triangles : Aid 
the perpendicular thus imagined, will fall within 
the Trianz!e, When the Angles adjacent tothe fie 
upon 
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__ which it falls, are of one and the ſame kinde* 
that is, both acute, or both obruſe; but otherwiſe 
without the Triangle , when thoie Angles are of 
differing kindes, v:7- the one acute and the other 
obtuſe, as. plainly appeares by the Triangles an- 
nexcd, in which (having the ſides A,B,and A ,FE, 
as alſo the Angle A ptopounded) to finde the fide 
B, £, uſe thele Andlegies tollowing : 

1. As the Radivs is to the Co-fine of A 3 fois the 
Tangent of. 4,B, to the Tangent of A, C. 

2. As the Co-fine of «AC, to the Co-fine of FE ; 
$ is the Co-ſfineof A,B, tothe Co-fine of B,E. 

And hete obſerve, that (to come to the know- 
ledge of (E,)in caſes that reſemble the firſt of the 
Diagrums annexef, having found A, (, you aieto 
dedi it out of A,E 3 againe, in ſuch caſes as are 
like the ſecond Di1g-am2, A, E,' ought to be dedu- 
RKedout of «A,(; ind laſtly, in thuje that reſemble 
the thi: d Diagram, «AC and A, E, are tobe added 
together, . 


PROS L.. 35: 


In the ſame Triangles, A, B;jand A,E, 
together with the «Angle A, being 
knowne, to finde either of the other 
eAngles, and namely (for example) 


thecAngle E, 


1, A Sthe Radiws tothe Co-fine of A; fo is the 
Tangent of A,B, to the Tangent of .A,C. 
: 2. Asthe Sine of C; E,to the Sine of cA,C 
fo is dhe Tangent of A, to the Tangent of E. 


| 


| 


[ 
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PrOB L. 26. 


A,B, and B, E, together with A, being 


hugwne, to finde A R 


1. A Sthe Radixs tothe Co-fine of $A; fo 1s the 
Tangent of A,B, tothe Tangent of AC. 
2. As the Co-fine of A, B, to the Co-fine 
B, E; ſors the Co-fſine of <<, C, tothe Coy-finc 
bf CE. 


PROBL. 27: 


A,B,a1aB, F, together with A. peing 
knowze, to finde B, 


3- A S the Radivs tothe Co-tine of A,B; foisthe 
Tangent of A, to the Co-rangent of ABC. 
2. As the Tangent of B, E, rothe Tangent 
of A,B ; {oisthe Co-finc of A,B,C, ro the Co-fhine 
ot C,B,E. 


PxrxOrT 1. 28. 
A, and B, togethey with A, B, being 


knowne, to finde either of the other 
ſides, and namely (for example ) the 
/ide.B;E, 


3, A3 
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1. A S the Ra4iss to the Co-fine of A,B; lo isthe 


Tangent of .A,to the Co-tangent of A,B, C. 


2. As the Co-fine of CB,E, to the Co-fine 
of .A,B,C; fois the Tangent of A, B, to the Tan« 
gent of B,E. 


PRrOBL. 29. 


A, adB, together with A, B, being 
knowne, to finde E, 


I. S the Radins to the Co-tine of A,B; lo 15 the 
Tangent of A, tothe Co-tangent of «A,B,C. 
2, As the Sine of«A,B, C,to the Sine of C, 

B,F ; ſo isthe Co-fine of <A, to the Co-tine of E. 


PrOB L., 30. 


A, avd E, together. with A, B, being 
knowne,to finde A,F, 


I, A: the R:divs to the Co-fine of A; fois the 
Tangent of .A,B, to the Tangent of AC. 

2. As the Tangent of E, to the Tangent 
of .A; ſors the Sine of A,C,to the Sineof CE. 


PxOB. 
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Pros Lo 3ls 


A, and FE, together with A, B, being 
hnowne, to finae B. 


I. S the Radius tothe Co-lincof A,B : fo isthe 
Tangent of .A,to the Co-tangent of (A, B,C. 
2. As the Co-finc of A, to the Co-fine of 
E: fois the Sine of .A,B,C, to the Sine of C,BgE- 


Pros Le 32, 


T hree ſides being knowne, to finde any of 
the eAngles, 


Dde the three ſides together , then from the 
A halfe ſumme thereof ſubtra& the fide oppoſite 

tothe Angle required : this done,the proportions 
will be as followeth : 

T1. As the Radius 10 the © Sine of one of the fedes int- 
euding the «Angle required : ſo is the Sine of the other 
bþde including the ſame Angle, to a fourth Sine. 

2. As that fourth Sine is to the Sine of the baſfe 
ſumme of at yo : ſd 15 the Sine of the difference be- 
twixt that balfe ſum, and the ſide oppoſed to the Angie 
required, to a ſeventh Sine, betwixt which and 90 d. 
(at the end of the Line of Sines) if you with your Com- 
paſfes diſcover the halfe diftance,that point ſhall repreſent 
710 yo# an Arhe, whoſe complement being doubled 14 the 
«Angle you looke for. 

Son the Diagram of the 6. Probleme the fide 4, 

B,bewes 
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B, being 30 d. the fide B,F, 18 4.47 m. and the fide 
A, E, 42 d. 51m. I demand the Angle B : The 
ſum of the ſides is 914. 38 mm. halfc that ſum is 45 
d. 49 m. The fide A,F, being ſubtracted out of 
that halfe, there remaines 2 d. 58 mm. And there- 
fore to diſcover the Angle B, proceed thus : 

Extend the Compaſſes upon the Line of Sines from 
90 d.unto 30 d. then applying that extent the ſame 
way»>& upon the ſame Line from 18 £47 m.the r$0- 
vable potut will fal upon 9 d.16 m.Agam,that point 
remaining there fixed, extend the Compaſſes fo fat 
that their other point way reſt upon 45 d. 49 m. 
this done, and that extent As. ve the ſame wa 
from 2d. 58 mm. will cauſe the movable point at la 
to fall upon 13 d 207. whoſe halfe diſtance to- 
wards 9o 4d. will happen upon a point repreſenting 
28 d. 42m. whoſe complement (vr 61 4-18 2n-) 
being doubled, amounts to 122 4.36 xz the quanti- 
ry of the Angle B required. | 


PRroO s L x 330 


The three Angles being knowne, to finde 
any of the ſiaes. 


F in ſtead of the greateſt Angle, you take his | | 
complement to 180 d. the Angles convert them- 
ſelves iato fides, and the fides into Angles, and 
then (by conſequent) the operation will be the 
fame with that of the laſt Probleme. 


4. Of 


Rt 
oy 
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4, Of divers other Geometrt- 
call Figures. 


Robl. 34. The Diameter of a Circle being knowney 8 
finde the Cirenmference. 

The extent upon the Line of Numbers from 1 
tothe Diameter, will reach from 3. 142 to the Cir- 
cumference. 

Probl. 35. To findethe rr; oo contents | 
The extent from 1 tothe Diameter being twice 
repeated from .785 4 will reach to the Content. O- 
thetwife thus : The extent upon the Great Line of 
Numbers from 1 to the Diamerer, will reach upon 
the Meane Line of Numbers from .7854 to the 
Content. Or yet thus : the extent upon the Great 
Line of Numbers from 1 to 7854 wil reach upon 
the Meane Lineof Numbers from the Diameter to 
the Content. And in this manner may divers of the 
inſuring Problemes be diverſified, which(as betore) 
| refer to the diſcretion of the PraRitioner- 

Probl. 36. To find: the (tds of the ſynare, which ma 
be inſcribed within the ſme Circle: | 

Theextent from 1 to-7071 will reach from the 
Diameter to the ſide of the ſquare required. 

Probl. 37. Having the Cireumferences to finde the 
Diameter. 

The extent from 1 15.3183 wall reach from the 
Circumferenceto the Diameter. 

Probl. 38. Tofinde the ſuperficial Cortent. 

The extent from 1 to the Circumterence being 
ice repeated from 07958, will reach to tf Con- 
:ent. Or, Tc. Prob! 


F* 
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Probl. 39. Tofince the fide of the ſquare, which may 


be inſcribed within it. , 

The extent from 1 to the Circumference, will 
reach from .2251 to the ſide of the {quare requuied. 

Probl. 40. Having the Content of a Cirele, to finde 
the Diameter. 

The extent from 1 to 1. 293 will reach from the 
Content to another Number, whoſe ſquare-root is 
the Diameter required. 

Probl. 41. To finde the Clreumference. 

The extent from 1 to 12.57 will reach from the 
Content to another number, whoſe ſquare-tont 1s 
the Circumference required. 

Probl. 42. To finde the fide of the ſiuqre cquall 
21.20 it. 

Extra& the ſquare-root thereof by the 12. Probl, 
of the laſt Chapter,and you have yaur deſiie- 

P:obl. 43- The breadib of a long ſquare being given 
in Inch-meaſure, and the length in Foot-meaſurezto finde 
the Content in feet. 

The extent {rom 12 to the breadth in inches, will 


reach from the length in teet tothe Content in feet. 


Or, vice verſa, the extent from 12 to the length in 
feet, will reach from the breadth in inches to the 
Conrtenr in feet. 

Probl. 44 The breadib and engib of a long ſquare 
being given in F oot-meaſure, to finde the Content thereof 
1 yards. 

The extent from 9 to the breadth, will reac! 
from the length to the Content in yards. Or, &c. 

Probl. 45. To finde the Content in ſingle Perches. 

The extent from 16.5 to the breadth, will reach 
fom the length to the content in ſingle Perches. 
Or, &c. 

Probl. 46. To finde the Content in ſquare-perchcs, 
#therwiſe (in ArchiteRure) called Poles. 

The extent from 272.25 tothe breadth,will reach 
from the length to the content in Poles. Or,&c. by 

. Pro UL 
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Probl. 47. The breadth and length of 4 long” ſquare 
being given in Perches, to finde the Content im Aces: 

The extent from 160 to the breadth, will reach 
from the lengrhto the content in Acres. Or,&c- 

Probl. 48. The breadth and depth of a ſquare Re- 
angle ſolid, being given in Inch-meaſure,and the lengtb 
mr Foot-meaſure, to finde the content thereof in feat» = 

'Che extent from 12 to the breadth or depth in 
Inches, being twice repeated from the length. n 
feet, will reach to the content in feet. Or,&c. 


he Probl. 49. The breadth and depth of a Ret ge 
tis B* fFlid (not juft ſquare) being knowne in Inch-meaſitez 

and thelength in Foot-mea ſure to finde the content in feet« 
all } Finde (by the tenth Prob/cme of the laſt Chapter) 

the meane proportionall betwixt the b:eadth and 
'bl, the depth; for rhen, rhe extent hom 12 to that 

Meane Proportionall, being twice repeated from 
en |: the lengthin feet, will reach to the content in 
de |: Peet. 


by Probl. 50. The breadth and depth of a Refbangle ſolid 


mt | (not juſt ſquare) beg knowne in Foot-meaſicre,to finde 
t the Baſe or ſuperfieies at the end thereof. 

in | The extent from 1 to the breadth,will reach from 
ww FF: the depth tothe Baſe required. 

[ Probl. 51. Tye Baſe and length of a Rectangle ſolid 
re |: being kxowne it Foat-meaſure, to -finde the content in 
f Feet. 

ON The extent from 1 to the Baſe, will reach from 
1 the length to the content. 
Probl. 52. Having the Diameter of a Cylinder, to 
| fende the Baſe. 
= The Baſe of a Cylinder being a perfe& Circle, 
n this Probleme may be reſolved by the 35. afore- 
(119. 


n | ® Probl. $3. The Baſe and length of a Cylinder being 
knew, to finde the content. 
] The extent from 1 to the Baie, will reach from 


the length to the comtear. 
, Probl, 


” <a nm wane 
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Probl. 54. Having the Axis of a Sphere, to fittde the 
ſuperficiall content. 

The extent from 1 to the Axis, being twice re- 
peated from 3-142, will reach to the ſuperficiall 
coment required. Or,&c. 

Probl. 55. To finde the ſol:d Content, 


The extent from 1 to the <Ax35, being thrice re- | 


peated frem +5238, will reach to the tolid Content 
required. Or,&c. 
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The uſe of the Rule of Proportion 
in Aſtronomie, 


PuaDsivt. 


By the S#nnes (hadow , 
height. 


from the lenzth of the Rules ſhadow to the 

heighr thereof (held perpendicular to the Ho- 
r1zon) will reach upon the Line of Tangents trom 
45 d.to me Sunnes height recquured. 

Probl. 2. The Sunnes greateſt declinttion, to gether 
with hs « vil e from the next Eq: inoftiall* yount being 
WnVane, to fins de bys preſent declination. 

As the Radins to the Sine of the Sunngs aa 

On 


p extent upon the Meane Line of Numbers, 


OOO  —— —_ —— 


to finde his | 


ene 
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from the next Equino&iall point; ſ@1s the Sine of 


6, i 
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the Sunnes greateſt declination to the Sine of the 
declination required. : 

Probl. 3. To firde the right aſcenſron- 

As the Radius to the "Tangent of his diſtance, 
&c. {o is the Co-fine of his greateſt declination to 
the Tangent of his 1ight Aſcenſion. 

Probl. 4. The Sunnes greateſt declination, togetbey 
with bis preſent declization, being knowne , 10 finde bis 
rignt Aſcent 10N- 

As the T:ingent of his greateſt declination to the 
Radius, 1015 the Tangent of his preſent declination 
$0 the Sine of his right aſcenſion. 

Probl.5. The elevation qf the Pole, together with the 
Sts declin: tion being knowne, to fende how long the Sues 
r:ſerh or ſctteth before or after the houre of fre. 

As the co-tangent of the Elevation is to the R4- 
tins 3 fois the Tangent of the Sunnes declination 
to the Sine of the aſtenfronalt difference betweene 
the houre of ſix,and the Sunnes rifing or (erting, 

Probl.6. To fnde the Sunzmgs amplitude. 4 

As the Co-fine of the Elevation is to the Sine of 
the Declination; ſo is the Radins to the Sine of the 
Amplitude. 

Probl. 7. The Elevation of the Pole, the S1nnes gred- 
teſt declination, and his diſtance from the next equino- 
thall point being knowne, 10 finde the Amplitude. 

As the Colics of the Elevation is to the Sine of 
the Sunnes diſtances ſo isthe Sine of the Sunnes 
orcateſt declination to the Amplitude required. 

Probl. $8. when the Sunne 45 im the Equmotliall, by 
tnewing the elevation of the Pole, to finde the Suns height 
at any time aſſigned. 

" AS the Radrus to the Co-fine of the Elevation ; 
{ois the Sine of the Sunnes diſtance from fix a clock 
to the Sine of the height required. 

Probl. 9. The Elevation of the Pole, and the decima- 
tron of the Sun being knowne, 19 finde ths Suns herght at 
the boxre of foxs As 
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As the Radius to the Sine of the Latitude ; fo is 
the Sineof thedeclination to the Sine of the height 
required. 

Probl. 10. To finde the Sunnes beight at any time «/* 
ned. 

For As the Radius to the Co-tangent of the Ele- 
vation; ſo is the Sine of the Sunnes diſtance from 
fix, to the Tangenr of an Arke, which being tub- 
tracted out of the Sunnes diſtance from the Pole, L 
ſay againe, 

2. As the Co-fine of the Arke found is to the 
Co-fine of the reſidue of the Sunnes diſtance fiom 
the Pole 3 ſo is the Sine of the Elevation to the 
Sine of the height required. 

Probl. 11. To finde the time when the Sun will bee 
due Enſt and Weſt. 

As the Tangent of the Elevation to the Radins ; 
{o is the Tangent of the Declination tothe Co-fine 
of the hore from the Meridian. 

Probl. 12. To finde the Suns beight, when be commeth 
to be due Eaſt and weſt. 

As the Sine of the Elevation to the Radivs ; ſo is 
the Sine of the declination to the height required. 

Probl. 13. To finde the Suns Azimuth at the boure 
07 FIX. 
£0 the Cn-fine of the Elevation 1s to the Co- 
tangent of the Declination; ſo is the Radins to the 
Tangent of the Azimuth from the North part of 
the Meridian. 


Probl. 14- Thecomplement of Elevation, the Surnes ©, 


diſtance from the Pole, and the complement of the Suns 
beight being knowne, 10 finde the Azimuth. 
aving added the three given termes together, 
finde the difterence betwixt their halfe fumme and 
the Sunnes diſtance from the Pole : this done, the 
Proportions will be as followeth : 
1. As the Rada to the Co-fine of the Elevation; 


” ſe isthe Co-linc of the height to a fourth Sine : 


SS. a 
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2, As that fourth Sine is to the Sine of the halfe 
ſumme ; 1o is the Sine of the difference to a ſeventh 
Sine, whoſe halfe diſtance towards 90 d. will diico- 
ver the Sine of an Arke, whoſe complement being 


doubled is the Azimrnth you look for. 


Probl. 15. To fide the howre of the days 

Having added the three given termes together, 
as before, finde the difterence betwixt their halfe 
ſumme and the complement of the Suns height : 
this done, the proporrrons will be rheſe : 

1. As the Radius to the Co-fine of the Eleva- 
tion; ſo is the Sine of the Suns diſtance from the 
Pole to a fourth Sine. 

2. As that fourth Sine is tothe Sine of the halfe 
ſumme : o is the Sine of the difference to a ſeventh 
Sine, whoſe half diſtance towards 90 d. will dilto- 
ver the Sine of an Arke, whoſe complement being 
doubled and converted into time, will produce the 
houre required. 
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Th: uſe of the Rule of Proportion 
in Dialling. 


Probl. 1. To make 4 dirett Polar 
Dial. 


Aving affigned a Line drayne in the middle 
of the Plane for the Meridian , and _— 
W 


= 
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Line drawne parallel unto it for ſome other houre, 
which may be deſcribed upon the Plane : I ſay, 

1. As the Tangent of that houre is to the Radius, 
ſo is the diſtance of that houre-line from the Mei- 
dian to the heighr of the ſtile. 

2. As the Radivs is to the height of the ſtile; fo 
is the Tangent of any other houre, to the diſtance 
of the ſame houre from the ſabſtile. 

ProbL 2. A Meridian Dial. 

Having drawne a Line repreſenting part of the 
Axis of the world towards a proper fide of thePlane, 
(according to his ſituation either Eaſtward or Weſt - 
ward) and afhigned that Line tor the., houre of fix, 
the Proportions will fall out to be wh the former 
Probleme ; for, 

1. As the Tangent of any koures diſtance from 
ſix is to the Radins; {o is the diftance of the houre 
npon the. Plane from the Hqure-line ef fix, tothe 
height of the ftile. 

2. As the Radins is to the height of the ſtile : (6 
is the Tangent of any other haures diſtance from 
ſix, to the diftance of the ſame houre from the 
{ubſtile. 

Probl.3. Ax horizontalt Daall. 

As the Radius to the Tangent of the bour given : 
ſois the Sine of the Elevation to the Tangent of the 
hour-line from the Meridian. 

Probl. 4. A verticall Dialb 

As the Radivns to the Tangent of the houre : fo is 
the Co-fine of the Elevation to the Tangent of the 
Houre-line from the Meridian- 

Probl.5. Averticall Inclining Dial. 

Having found out the Elevation of the Pole a- 
bgye the Plane, according to its inclination, the 
Proportion will be this: 

Asthe Radius to the Tangent of the Houre : {6 
:5 the Sine of the Elevation above the Plane, ro the 
Langent of the Houre-linc {jom the __ _ 

rob]. 
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Probl.6. A verticall Declining Dyall 

1. As the Radiws to the Co-tangent of the Ele 
vation : fo is the Sine of the Declination to the 
Tangent of the Subſtiles diſtaace from the Meridias 


| of the Place. 


2. As the Radius to the Co-fine of the Declina- 
tion : {os the Co-fine of the Elevation to the Sine 
of the Stiles height above the Subſtile. 

2. As the Sine of the Elevation is to the Radihg - 
ſo i5 the Tangent of the Declination to the Tan- 


cent of the Inclination of the Meridian of the 


Plane to the Meridian of the Place- 

4. As the Radius to the Sine of the Stiles height 
above the Sublitile : to is the Tangent of the Anvle 
at the Pole comprehended - betweene the home 
given and. the Meridian of the Plane, to the Tan- 
7ent of the Houre-lines diſtance from the Subſtile. 
Probl. 7. A Meridian Inclining Dyall. 

i. As the Radirs to the Tangent of the Eleva- 
tion : ſo 1s the Sine of the Inclination to'the Tan- 
cent of the Subiltiles diſtance trom the Meridian. 

2. As the Radirs is to the Sine of the Elevation : 
io is the Co-line of the Inclination to the Sine of 
rhe {tiles heighr above the Subſlile. 

3.As the Co-fine of the Elevation is to the Rad: - 
ws: ſo is the Tangent ofthe Inclination,to the Tan 


- gent of the Inclination of Meridians. 


4 As the Radivs isto the Sine of the Stiles height 
above the Subſtile : ſois the Tangent of the Angle 
at the Pole, to the Tangent of the Houre-lines Ef 
itance from the Subſtile. 

Probl. 8. A Polar Declining Dyall. 
1. As the Radins tothe Sine of the Declination : 


* fo1s the Co-fine of the Flevation to the Co-fine of 


the Arke comprehended between the Hoxzizon and 
the Subſtile. | | 


2» As the Radius to the Tangent of theDeclina- 
*10n : {o15 the Sine of the Elevation to the Tan- 
E gene. 
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gent of the Inclination of Meridians; which being : 


converted into time, ſheweth how many houres the 
—_— ought t9 be placed from the Houre-line 
Or 12. 

3- As the Radins is to the Tangent of the houre; 
diſtance from the Subſtile : fo are the parts of the 
heighr of the Stile, tothe diſtance of the Subſtile 
from the Houre-line required, meaſured by a Scak 
of like parts. 

Probl-9. A Declining inclining Dyall. 

1. As the Radius to the Tangent of Inclination 
to the Horizon : ſo is the Co-line of Declination 
to the Tangent of the Arke of the Meridian of the 
Place intercepted berweene the Horizon and the 


Plane, which being compared with the Flevatio | 


of the Pole, the diſtance of the Pole from the Plane 
may be thereby readily diſcovered. 

2. As the Radius is to the Sine of Declination 
from the Vertica!l : fo is the Sine of Inclinationt» 
the Horizon, to the Co-ſfine of the Inclination t9 
the Meridian- 


3- As the Radius is to the Co-fine of Inclination| 


tothe Horizon : fo is the Co-tangent of Declina 
tion to the Tangent of the Arkeot the Plane inte: 
cepted berweene the Horizon and the Meridian 0 


the Place. : ” 
4. Asthe Radius is to the Sine of the Inclinatio! 


* 
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tothe Meridian : fo is the Tangent of the Poles 
ſtance from the Plane, to the Tangent of the Sub- 
ſtiles diſtance trom the Meridian. 


- 


5. As the Radius isto the Poles diſtance fron 7 


the Plane : ſo is the Sine of the Inclination to th: 
Meridian, to the Sine of the Stiles height abox 
the Subſtile. : 

6. As the Co-fine of the Pales diſtance fromthe 
Plane is to the Radims * fois the Co-tangent of the 
Inclination tothe Meridian, to the Tangeut of the 


Inclnation of Meridians- , 
7, Ms 
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-. As the Radiws is tothe Stiles height above the 
Subſtile : io 1s the Tangent of the Angle at the 


neþ3 Pole , to the Tangent of the Houre-lines diſtance 


! from the Subſtile. 
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Re 

io}! Probl. 1 Two places being proponn- 

= ded, which differ onely in Latitude, 

| to finde their aiftance, 

10n | 

naF4 i. Hen the two yu are firuate under 

et the ſame Metidian, and upon the ſame 

| 0! de of the EquinoGiall 3 SubtrafF the 

. | 2 leſſer Latitude out of thegreater ;, that done, the remain- 

1012 der 35 the diſtance uo 

- 2. When one of the places propoundedis ſituate 

w'> upon this fide the EquinoRiall, and the other upon 
- that, and yet both under the ſame Meridian, as be- 

o"'® fore : Adde the two Latitudes together; this done, 

the ber ſum 31s the diſtance required. 

on Probl.2. Twoplaces, wvich differ onelyin Longitude 

being propeunded, to know their diſtance. 

the i. When the Places are both of them ſituate 

tt under the EquinoRiall : Szbtratt the leſſer longitude 

the - © 0114 of the greater ; thia done, the remainder 3s the di- 

" ſancerequired, 
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. 2. Whenthe places are ſituate under ſome pa- 

rallel berwixt the EquinoRiall and one of the 
Poles : Then, as the Radius 15 10 the Co=fine of the com. | © 
mon Latitude grven : 0 15 the Sine of balfe the diffe-\'% 
rence of Longitude to the Sine of halfe the diſtance. | 

Probl.3. Two places being given, which differ both in 
Longitude and Latitude, to Pre their diſtance. 

1. When one of the places is ſituate under the 
Equinoctiall, and the other towards one of the 
Poles : Then, As the Radins is to the Co-fine of tht 
aifference of Longitude : ſos the Co-ſmne of the Latinud:P 
given, 19 the Co-(1me of the diſtance required. 

2. When both places are without the Equino- 
Qtiall, and towards one of the Poles : Then, As th: 
Radins 35 to the Co-ſine of the difference of Longitud: : 
ſos the Co-tangent of the leſſer Latitude to the Tangon 
of another Arke, which being ſubtraed out of the Þ* 
complement of the leſſer Latitude, retaine the Ari 
thereof remaining, and ſay againe, As the Co-ſine 
the Arke found i3 tothe Co-ſine of the Arke remaining :17; 
fo 8 the Sine of the leſſer Latimide 10 the Co-ſrne of the 


jg # 


_— , 


% 


diſtance required. | 
3- When both places are withour the Equine 
Qiiall, and one of them fituate towards the North: . 


Pole, and the other towards the South ; fay thu, , 
As the Radrus is to the Co-ſine of the difference of Longi- & |, 
#ude : ſ015 the Co-rangent of one of the Latnudes, 10 10! 

Tangent of another Arhe, which being ſubtrafted ov ' 2 | 
of the other Lartitude,and 90 d. added together: (a; 
again, As the Co-ſine of the Arke found 14 10 the Co-ſim 7 _* 
of the «Arie remaining ; ſo is the Sine of the Latnud 
firſt raken, to the Co-ſane of the diftance requared. 
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| Probl. 1. The Latitnaes of two places 
beſts Geing knowue, to fixde the Meridio- 
"| nall difference. 


.\V Hen one of the places is fitnate under the E- 
| quinoRiall, and the other without : The de- 
0-1 grees and decimall M innutes found upon the Scale 

” of Equallparts at the port, where that other Lanitudes 
repreſented upon the Scale of Latitudes, are the Meri- 
dionall difference required. 

2. When one of the places have Southerly, and 
v2 trheother Northerly Latitude : Extend the Compaſ- 
* fes upon the Line of Laiitudes, from the beginning of 
= that Line 10 the leſſer Latitude : that done, rf you apply 
af that extent upon the ſame Line, and the ſame way from 

| the greater Latitude, the movable point will diſtover up- 

ou the Line of Bquall parts, the Meridionall difference 

defrred. 
2. When both places have Northerly or Sou- 
, therly Latitude : Exrend the Compaſſes upon the Line 
of Latizudes from one of the Latitudes to the other : this 
E 1 done, 
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done, if you apply that extent from the beginning of the 

Line, the movable point will ſhew you pox the Scale of 

Equrall parts the Meridionall difference you looke for. 
Probl. 2. The Latitudes of two places together with 


their difference of Longitnde being knowne , to finde the 


xmbe direfling from the one to the other, 
As the Meridionall difference is to the difference 


of Longitude : ſois the Radivs to the Tangent of F+ 


the Rumbe : And therefore, 

The extent upon the Meane Line of Numbers from 
zhe Meridionall difference to the difference of Longirude, 
will reachupon the Line of Tangents from 45 d, 10 the 
Tangent of the Rumbe. 

And note here, that in this Probleme and the like, 
you may make uſe of the double Scale, placed upon 
the laſt Line of the Rule of Proportion, at the end 
of the Scale of Inches : vix.. (if need be) for the 
more ſpeedy reduction of the Sexagenary Minutes 
of the t 
end you may by that meanes the more readily work 
by them upon the Meane Line of Numbers. 


- Probl. 3. 'By both Latitudes and Rumbe to finde the | £ 


diſtance upon the Rumbe. 

As the Co-ſfine of the Rumbe to the true diffe- 
Tence of Latitudes : fo is the Radzys to the diſtance 
required : And therefore, 

Extend the Compaſſes acroſſe from the Co-ſine of the 
Rwumb (found upon the Line of Sines) 10 the true diffc- 
rence of Latitudes (found upon the Meane Line of Num- 
bers:) this done, if you apply that extent the ſame way 
and acroſſe from 90 d» upon the Line of Sines, the mo- 
wable point will ſhew you upon the Meane Line of Num- 
bers (i Degree and Decimall Minutes) the diſtance re- 

ured. 

Probl.4- By both Latitudes and Rumbe, to finde the 
difference of Longitu/le. 

As the Radzus to the Tangent of the Rumbe : 
ſo is the Mcrid:onall ditference of the Latitudes 
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ongirude into Decimalls, & contra - tothe 
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.tothe difference of longitude required: And therfore 


The extent upon the Line of Tangents from 45 d- to 
the Tangent of the Ri1mbe, will reach upon the Meane 
Line of Numbers from the Meridionall difference of the 
Latitudes to the differcnee of Longitude required. 

Probl.5. Byboth Latitndes and d:/ftance to finde the 
Rumbe. | 

As the diſtance is to the true difference of Lati- 
tudes : ſojs the Rad:us tothe Co-ſine of the Rumb: 
And therefore, 

Theextent upon the Meane Line of Numbers, from the 
diſtance to the difference of Laritudes, will reach upon 
the Line of Sines from 90 d-to the Co-ſine of the Rumb. 

Probl.6. By one Latitude, Diſtance, and Rumbe, to 
finde the other Latinude. | 

As the Radius ro the Co-fine of the Rumb : ſo is 
the diſtance to the true difference of Latirudes: And 
therefore, 

The extent %pon the Line of Sines from 90 d- to the 
Co-ſine of the Rumbe, will reach upon the Meane Line of 
Numbers, from the d.ſtance to the tre difference of La- 
tudes. 

Probl.7. The Latitudes and diff-rence of Longitude 
of two places being knowne, to ſaile by thegreat circle from 
the one 19 the other. 
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In the Triangle A, B, C, let A repreſent S. Chri- 
Qophcrs, C,the Lizard, B, the North Pole, A,B,the 
complemenr of the Latitude of 8. Chriſtophers, vix. 
74 d.30 m. B, C, the complement of the Latitude 
of the Lizard, 40 d. o m. and (A,B,C, the difference 
of Longitude, 68 4.30 m- Now therefore to ſteere a 
courſefrom A to C alongſt the Arke A, C, proceed 
thus : 

1. By the 24and 25 Prob/emes of the fift Chap- 
ter findethe fide AC, as allo the Angles Azand C. 

2. By the 22 of the ſame Chapter finde theper- 
pendicular B, F, cutting the fide A, C, at right 
Angles. 

3- By the$ of the ſame diſcover the Angle A, 
B,I, and by the 9 the fide AL 

4. Lefſening the Angle A,B,1, two, five, or ten 
degrees, as you ſhall (ce cauſe, (for example, by the 
Angle A,B,d,) by the knowledge of the Angle 4, 
B, I, and of the fide B, 7, finde by the 11,12 and 
x3 Troblemes of the ſame 5 Chapter, the Baſe B, 4, 
the ſide 4, 7, and the Angle B, 4,1; and fo procee- 
ding to doe the like at the points e, f, g, and b, you 
may thereby diſcover the ſeverall diſtances betwixt 
point and point , the ſeverall Latitudes at thoſe 
points, and the ſeverall Angles, according to which 
you are rodire@ your courſe : For at firſt, from A 
you are to ſteere according to the Angle B,A,7,un- 
ezll you ſhall have failed ſo many Leagues as an- 
as to the diſtance betwixt A and 4: and then 
from d, according to the Angle B, d, 1, untill you 
ſhall arriveat the point e, according to the number 
of Leagues that dand e are diſtant the one from the 
other : and {o conſequently of the reſt in their order, 
unt;11 you Jhall attaine the point 7, from whence you 
ave to ſteerc full Weſt towards C, the Anvie B,l,r, 
4309 a ttght Angle, Vc. 
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The uſe of the Rule of Preportion 
in the gazing of Veſſell. 


Probl. 1. The true content of 4 ſolid 
Aeaſnure being knowne, to finde the 


Gage- point of the ſame Meaſure, 


He Gage-point of a ſolid Meafure 15 the Dia- 

meter of a Circle, whole ſuperficiall content 

is equall to the ſolid content of the ſame Mea- 
ſure : to the ſolid content of a Wine-gallon(accor- 
ding to Wincheſter meaſure) being 231 Cube-inckes, 
it you conceive a Circle to containe fo many inckes, 
you ſhall finde (by the 40 Prob/eme of the 5 Chap- 
ter) the Diameter thereof to be 17.15 : For, 

As 1 5to0 1-273 : {014 231 tv 294-1.whoſe Square- 
7002 (by the 12 Probleme of the {ame Chapter) 35 17. 
| 5, the Gage-point of W me-mea (ure. 

Thus likewiſe may you eaſily diſcover the Gage- 
point of Ale-meaiuze, an Ale-gallon (as 1t hath 
beenc of late dilcovered ) containing 288 Cube- 
inches : For, 

AS14510 1.273 » ſ01526B 10 266.7, whoſe Square- 
ro0t 48 19.15, the Gag - point of Ale meaſure. 

| t F And 
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And (indeed) 288 Cube-inches ſeeme to be the 
moſt probable content of an Ale-gallon, being the 
fixt part of 1728, which is the number of Cube- 
inches contained in a.Cube-foot. For ſo (accor- 
ding to that account) a Cube-foot containes juſt 
ſix Gallons, and the Gage-point of Ale-meature 
(by reaſon of the ſoile ard waſte) exceeds that of 
Wine-mealure juſt two Inches. 

After the {ame manner alſo may you diſcover the 
Gage-point of any foraine Meaſure whatſoever, 
and afterwards by that meanes come to the know- 
ledge of the true content of their Veſſell, according 
to the Meaſures uſed amongſt them, as will plainly 
appeare by that which ſhall hereafter bee taught 
tor the ditcovery of the contents of Wine and Bcer- 
veſlell according tothe Engliſh Meatures. 

Now from that which is aboveſaid doth neceſſa- 
rily follow this Corollary : When the Diameter of 4 
Cylinder in Inches 1s equall to the Gage-pomnt of any mea- 
ſure (given likewiſe im Inches) every Inch in the length 
thereof containes one Integer of the ſirme meaſire + So jn 
a Cylinder having 17. 15 Inches diameter, every 
Inch in the length thereof containes, one intire 
Wine-gallon : and- in another having 19.15 inches 
diameter, every Inch thereof containes one Ale- 
gallon,&c- 

Probl. 2. In a W ine or Beere veſſcll, the Diameters at 
the Head and Bongue being knowne, 10 finde the equated 
Diamener. 

Extend the Compaſſes upen the Le of Inches from: 
the Diamerer at the Head, to-the Diameter at the 
Bongue : then applying that extent from the begin- 
ning of the ſame Line, and obſerving there the dit- 
terence berwixt the two Niamerers, (one of the 

oints remaining Kill fixed at the beginning of that 
ine) cloſe the Compaſſes till rhe other point may 
fall upon ſo many parts of the Gage-line, as the dif- 
ference betweene the two Dijameters amounts unto 
MM 
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in Inches : this done, and that extent applyeq 
from the Diameter art the head towards the Dia- 
meter at the Bongue, will cauſe the movable point 
to fall upon the equated Diamerer you look for. 

Example, The Diameter at the head being 18. 3 
Inches,and that at the Bongue 21. 5 Inches, I de- 
mand the equated Diameter. Firſt, exrending the 
Compaſſes upon the Line of Inches trom 18. 3 In- 
ches to 21. 5, and then applying that extent from 
the beginning of the ſame Line, I finde the mo- 
vable point to fall upon 3. 2 Inches, viz. the true 
difference of the two Diamerers : Now therefore 
if ſtill Keeping one of the points of the Compaſſes 
fixed at the beginning of that L ne, I clofe them 
ri] the other point may fal ar 3.2 upon the Gage line. 
& after apply that extent from 18.3(the Diameter 
at the Head) the movable point will art laſt fall 
upon 20.54 Inches, the equate-l Diamerer required. 
And by this meanes your Vcflell, which before was 
in rat of an Ovall forme and irregular, is now re- 
duced into a pertet Clnler. 

Probl. 3. The equated Diameter and length of a Wine 
on Beere veſſe! being groen in Inches, to finde the content 
thereof in W ine-meaſtire. 

The extent upon the Lire of Numbers from 17. 15 
(the Gage-point of Wine-meaſnre) to the equated 
Diamerer, being rwice repeated from the length, 
will reach to the content in Wine-gallons. 

Probl.4. To find: the Content in Al:-meaſires 

The extent from 19.15 (the Gage-point of Ale- 
meaſure) to the e4::ated Diameter, being rwice re- 
peated from the length, will reach to the content 
m Ale-gallons. 

Probl.5. Having the length and the two- Diameters 
at the Head and Boneve, 10gether with the equated Di.;- 
meter and Coment of a Veſſl!, out of which ſo much and 
ro mote of the liquor 15 drawne, that the ſuperficies there 
of may cur ſome part of the be:d z to finde the trite quant- 
my of th: remarn. der. Deduct 
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Deduft halfe the difterence of the Diametetrs at 
the Head and Bongue, out of the diſtance inter- 
cepted between the Bongue & the ſuperficies of the 
liquor, to the end you may thereby diſcover whete 
the liquor within the Veſlell cuts the head, accor- 
ding to Which draw a Line with Chalke (or other- 
wile) upon the Head, then having drawne ano- 
ther Line parallel to the firſt, and of like diſtance 
from the other oppoſite ſide of the Head,you have 
1n the middle of the Head betwixt thoſe two Lines 
a Segment of the Veſlell marked out, and likewiſe 
two other Segments, the one above and the other 
below that middle Segment : after this,taking the 
length of one of thoſe parallels in Inch-meaſurc, 
the equated Diameter of the ſuperficies may be thus 
found out upon the Rzle : 

The extent from the Diameter at the Head to the equa- 
ted Diameterof the Veſſell; will reach from the length of 
one of the Parallels to the equated Diameter of the ſu- 
perfictes. 

Then having diſcovercd{by the 2 Probleme aforc- 
going) the equat.d Diameter of thoſe two other 
rquated Diamerers, finde (by the 10 Problem of the 
4 Chaptcr) the meane propottionall between thar 
third equated Diamete: _ the diſtance betwixc 
the two Parallcls: This done, make uſe of that 
meane proportionall, as an equated Diameter of the 
middle Segment, and then finding by one of the 
two laſt Problemes (according to the queſtion pro- 
pounded) the content thereof in Gallons, &c. de- 
du& that content out of the whole content of the 
Vefſell : All this performed, when the veſſeltis above 
balfe full, the content of that middle Segment and 
halfe that remainder being added together, is the 
content you looke for. Bur, when the veſſel 15 not 
balfe full, halfe that remainder 1s the content de- 
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The uſe of the Rule of Proportion 
ia Military Orders. 


Probl.1. Any number of Souldiers be- 
ing proponnded, to order them into 4 
. ſquare battaile of men, 


FF” Inde(by the 12 Probleme aforegoing)the ſquare- 
root of the number given : For, looke how 
much thar root ſhall happen to be, ſo many 

Souldiers ought you to place xn Ranke, and ſo many 

likewile in File, to make a {quare Battaile of men. 

Example, Let it be required to order 573 Soul- 
diers into a ſquare Battaile of men : the Square- 
root of that number js 23-94 : and therefore you 
are to place 23 in Ranke, and as many alſo in File: 

For Fraftions are not conſiderable in queſtions that 

concerne Military Orders. 

Probl.2. Any ;umber of Souldiers bing propuunded, 

20 order them into a double Battaile of men : V1z. which 

may bave rwice ſo many in Ranke as itt Files 

Finde out the Square-root of halfe rhe number 
ou : for that root is the number of Souldiers to 
e placed in File : and ſo many more ought ro bc 
PLACE 
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Men. 

Example, 1342 Souldiers being propounded to be 
put into» that order : I finde 26, &c. to be the 
Square-root of 67 1 (halfe the number propounded) 
and thereupon conclude that 26 ought to be placed 
in File, and 52 in Ranke, to order {o maily Soul- 
diersinto a double Barttaile of men. 

Probl. 3. Any number of Souldiers being given, to 
order them into-a quadruple Battaile : viz. ſuch as may 
have foure times ſo many in Ratthe as int File, 

Here the Square-1oot of the fourth part of the 
number given will ſhew the number to be placed in 
File, and foure times ſg4qnany are to be placed in 
Ranke. \| 

So 2048 Souldicrs being offered to be put into 
that order, 22 are to be placed in File, and 88 in 
Ranke. For, the fourth part of 2048 is 512, whole 
Square-r00t 15 22, &C- 

robl. 4. Any n:mber of Souldieys being given, toge- 
ther with their diſtances in Ranke and File, to order them 
mto a Square Battai/e of ground. 

Extend the Compaſſes upon the Meane Line of 
Numbers, from the diſtance in File to the diſtance 
in Ranke.: this done, and that exrent applyed the 
ſame way, andupon*the ſame Line from the num- 
ber of Souldiers propounded, will cauſe the mo- 
vable point to fall upon a fourth number , whoſe 
Square-root appearing at the ſame point upon the 
Great Line of Numbers) is the number of men to 
be placed in File : by which it you divide the 
whole number of Souldiers, the Quotient will fhew 
the number of men to be placed in Ranke. 

Example, 2500 men are propounded ro be ordered 
into a ſquare Battaile of ground, in ſuch ſort that 
their diſtance in File being ſeven foot, and their 
diſtance in ranke three foot, the ground whereupon 
they ſtand may be a juſt iquare ; To reſolve thts 

queſtion. 


placed in Ranke, to make up a double Battaile of 
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neſtion, extend the Compaſſes upon the Meane 
ine of Numbers downwards from 7 to 3 : then(be- 
cauſe the fourth number ro be tound in all likeli- 
hood will conſiſt of foure figures) if youapply that 
extent the ſame way from 2500 in the firſt part of 
the ſame Line, the movable point will fall upon 
the fourth number you looke '=y where alſo you 
may obſerve 32, &c. upon the {econd part of the 
great Line of Numbers, which are the number of 
m-n to be placed in File; againe, it letting that 
point of the Compaſſes remaine fixcd there, you 
cloſe them till the other point may reach croſſe- 
wile to 1 at the beginring of the firit part of the 
ſaid Great Line of Numbers, that extent being ap, 
plyed the ſame way (viz- downwards and acrofle) 
trom 2500 upon the ſame great Line, the movable 
point will fall neere 76, &c. which are the number 
of ſouldiers to be placed in Ranke. 

Probl.5. Any number of Sorldiers being propounded, 
to order them in Ranke and File according to the reafor 
of any two numbers given. 

This Probleme 1s reſolved much after the ſamc 
manner that the laſt was : For, 

As the proportionall number grven for the File 15 10 
that grven for the Ranke : ſo is the number of Souldiers 
10 a fourth number, whoſe roote 15 the number of men: to 
be placed in Ranke, by which if you drvide the whole, the 
quotient 15 the number to be placed in File. 

So if 2500 ſouldiers were to be martialled in fuch 
order, that the number of men to be placed in 
File might beare fuch proportion to the number of 
men to be placed in Ranke, as 5 beares to 12 : 1 ſay 
then, as 5 is to-12, ſo is 2500 to another number, 
whoſe root is 77, &c. viz. the number of men to be 
placed in Ranke, by whichif the ſame 2500 be di- 
vided, the quotient will be 32, &c- the number ot 
men to be placed in Files 

Cay, 
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The uſe of the Rule of Proportion 
in queſtions that concerne Intereſt 
and Annuities, 


Probl.1. A ſumme of Money being for- 
borne for acertaine time, to finds how 
much it will be augmented at the ex- 
piration of the ſame time, accounting 
Intereſt upon Intereſt according to 4 
certaine rate propounded, 


He extent upon the Line of Numbers from 
100 |. to the aggregate of 190 |. and the rate 
added together, being repeated the {ame way 
from the ſumme given, ſo many times as there are 
yeares in the queſtion, will at laſt cauſe the mo- 
vable point to fall upon the Principall incicaſed 
with the Intereſt,according to the fo: bearance and 
rate propounded. 
Example, T defire to know how much 253 {. be- 4 
ing forborne for 5 yeares will be increaſed at thc 
expiration of thoſe yeares 1,:0:dng to Interelt up 
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on Intereſt, and the rate of 8. per cent2im » Extend 
the Compaſſes upon the Great Line of Numbers 
from 100 to 108 : This done, if that extent be re- 
peated five times from 273, the movable pojnt 
will art laſt fall upon 402. 1 (viz. 4021.25.) the 
Principall augmented with the Intereſt for the for- 
bearance of thole five yeares. | 

Probl.2. A ſumme of Money bemg due tt a time to 
come, t0 finde what it 4s worth in ready moneys 

This is the Iver/e of the laſt : For here, if you 
apply that extent backwards from the number pro- 
pounded, ſo many times as there are yeares in the 
queſtion, you ſhall have your defire. 

Example, 402 |. 2 s. being dne at the end of five 
yeares yet to come , I defire to know how much 
that fumme is worth in ready money according to 
the rate of 8 |. per centum + Extend the Compaſſes 
from 100 to 108, as before : And then, if you ap- 
ply thar extent five times downwards from 402. 1, 
the movable point will at laſt fall upon 273 L rhe 
value of 402.1, 1n ready money. 

Probl.3. A yearly Rent or Annuity being forborne a 
eertaine number of yeares, to finde what the arearages 
— will amount unto according to any rate propoun- 

ed. 

Firſt diſcover the P:incipall that anſwers to the 
Rent or Annuity in queſtion, then finde unto whar 
ſumme that Principall will be augmented (accor- 
ding tothe £iven rate) at the end of the rerme ptro- 
pounded : This done, if you ſibtraR the ſame Prin- 
Cipall our of that ſumme, rhe remainder is the lum 
of the atearages you looke for. 

Example, a Rent or Annuity of 12 /. per am be- 
ing forborne 16 yeares, what will the arcarages 
thereof amount unto, they being conceived ro un- 
creaſe (as they grow due) after the rare of 8 /. per 
certum ? Here firſt, to finde the Principall that an- 
fyers to 12 !. ſay thus : IE8 !. hath 100 (. for thus 
Princt- 
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Principall, what ought 12 |. to have tor his ? the 
anſiver will be (by the 4 Problem of the 4 Chaprer) 
1501. Having thus diſcovered the Principall of 
121. v:7- 150. 4. Ifinde (by the firſt Problexre of this 
Chapter) that the fame 150 /. being forhorne 16 
yeares will amount (after the rate of 8 !.per cent;vmm) 
ro 513.9, thatis 5131.18 5s. Now therefore it I 
dedu@ 1501. (the correſpondent Principall to the 
Annuity ren) out of 513 |. 18 5s. the remainder, 
V17 363 b+ 

quired. 

Probl.4. A yearly Rent or «Anniity being propoun- 
ded, to finde what it 15 worth it ready money. 

Firſt finde what the arearages thereof amount 
unto at the end of the terme propounded, and then 
what thoſe arearages are worth in ready money, 
which ſhall likewiſe be the required price or value 
of the Rentor Annuity propounded. 

Example, what may a man which is deſirous to 
lay out his money after the rate of 8 !. per contum 
afford ro give for a Leaſe of 12 1. per annum, that 
hath yer 16 yeares in being? I finde (by the laſt 
Probleme) that the arearages of 121. per annum, be- 
ing forborne 16 yeares, amount then unto 363 1. 
18 5.0r 363. 9, and I finde likewiſe (by the ſecond 
Probleme aforegoing) that the ſame 363 |. 18 s. is 
worth in preſent money 106.2, or (which is all one) 
Io6L. 4 s. I conclude therefore that the value of 
the Leaſe propounded (art the rate of 8 L. per cert- 
tum) is 106 |. 45. 

Here, when the terme of the Annuity begins not 
preſently, but after certaine yeares to come, finde 
what the atearages forbo:ne for all that time are 
worth in ready money. | 

So in the example laſt premiſed, if the annuity of 
16 yeares were not to begin till after the expiration 
of 5 yeares, in this caſe. you are to enquire what the 
arcarages (viz-363 0, 18-5.) being forborne 21 years: 


18 5. is the ſumme of the arcarages re- 
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are worth in ready money, which you ſhall like- 
wiſe finde (by the ſecond. Probleme betore cited) to 
be 72.3, which being reduced is 72 /. 6 5. the value 
of the Leale required. 

Probl.5. A ſum of Money being propounded,to finde 
what cAnnuity (to continue any number of zeares, and 
according 10 any ate given) that ſum will buy. 

Take any annuity at pleaſure, then finde the va- 
lue of that annuity in ready money : This done,the 
proportion will be as followeth : 

As the value found is to the annuity taken ; ſo 15 the 
um given to the annuity required. | 

Example, What annuity (to continue 16 yeares) 
will 1205 L. deſerve, ſo that the purchaſer may 
gaine after the rate of 8 [. percentton ? Here firſt I 
take 12 |. per a1 to continue 16 yeares,and finde 
the value thereof in ready money (by the laſt P:0- 
bleme) to be 106.2, or 106 |. 4 5. I ſay therefore, 

If 106.2 give 12 |. per annum 

What will 1205 l.yeeld ? Facit 171.4 per annum, 
which being ned 15171 Ll. 8 s.I conclude there- 
fore, that 171 1.8 s. is the annuity (to endure 16 
yeares) which 1205 |. doth deſervez after the rate 
of 8 |. per centums 
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Note, that this Inſlrument 1s 
perfeftly made in Braſſe by Elias 
Allain, at the figne of the Black- 
moore . without Temple-Barre, 
London : And in Wood by John 
Tomplon and Anthony 
Tompſon in Foſter Lane. 
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el Catalogue of ſuch Authors as are to 
be peruſed for the ready attaining of 
the pratticall part of the Mathema- 
tiques, ſet downe inorder of Plage,as 
they are tobe read, 


T, P is Authours Arithmetique in 
Engliih. 

2. Rams his Geometry,in Latine, 

3. Petiſcres his Dorine of Triangles, 
in Latine or Engliſh, 

4. Hues his uſes of the Globes, in La- 
tine or Engliſh. 

ſ. P eeifeuu his Architetura Milita- 
715 Or Fortification, Geodzſic or Survey- 
ing, Aſtronomy, Geography, Gnomono- 
logy or Dialling, all in Latine. 

6. Mr. #right his Errors 1n Naviga- 
tion, Engliſh, © 

7. Mr. Gunters ule of the Seftor and 
Croſle-ſtaffe, Engliſh. 

8. Mr,Brjgs his Arithmertica Logarith- 
mica, Latine. Bok 

9, The ſame Authors Trigonometria 
Britannica, Latine. ' 
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ro, This Authors Vlſe of the Logarith- 
meticall Tables, Egliſh, 

11.Mr.Brigs his Table of Logarithmes, 
contratted by Mr, Ree, and the Tablcs 
of Sines and Tangents (thereunto an- 
nexed) together with the Vſes of the ſaid 
Tables, in Geometrie, Aſtronomie, and 
Navigation , publiſhed by this Author 
in Ezglſh. 

12. Mr. Norwoods Trigonometrie, 
and his applicatien thereof in the three 
kindes of failing, Eno liſh. 

2 13. Mr, Foſters Art of Dialling, Exg- 

LEAD 
14. Mr. Norwood: Fortification, Exg- 
liſh. 


For ſuch as underſtand not the Latine 
tongue, the aboveſaid Authors in 
Engliſh may ſuffice. 


The abovementioned Bookes of A1', 
Brigs, CM-.Hues of the Globes in Eng. 
liſh, tranſlated by 21", Chilmead ; and 
thoſe of Edmand Wingate, are 10 bee 
fold by Philemon Stephens at the gil. 
acd Liox in Pauls Churchyard, 


